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Abstract 

The Home deposit in the Noranda Mining Camp, northwestern Quebec, is one of the 

largest volcanic-hosted massive sulfide deposits in the world. Nearly all historical production 

came from massive sulfide orebodies; however, the occurrence of widespread disseminated gold 

mineralization has been well established. A new exploration program by Xstrata Copper Canada 

and Alexis Minerals Corporation was initiated in late 2006 to evaluate the mineral potential of 

the Home West occurrence, located ~ lkm to the west of the Home deposit. Gold grades in 

historical exploration drill core from Home West included 4.56 g/t Au over 14.63 m, 4.27g/t Au 

over 9.32 m, 5.49 g/t Au over 20.63 m and 3.37 g/t Au over 15.58 m. In addition, significant zinc 

mineralization was encountered in some of the drill holes. Integration of historical assay data 

with the results of new drill-core logging indicates two distinct zones of gold mineralization, at 

the stratigraphic base and in the upper part of the Home West succession. Surface and subsurface 

mapping suggests that the mineralization may have formed in a localized basin adjacent to a 

synvolcanic structure. Sulfide mineralization in the gold zone close to the stratigraphic base of 

the succession is characterized by sulfide veining and sulfide impregnations in aphyric coherent 

rhyolite and associated volcaniclastic rocks. The mineralized rhyolite facies association is 

overlain by a mass-flow derived, fining-upward succession of normally-graded wispy clast-rich 

breccia and sandstone that contains conspicuous pyrite-rich sulfide clasts at the base of coarse­

grained beds. A second zone of gold mineralization is located within the upper portion of the 

stratigraphic succession within lithic clast-dominated sandstone and breccia, coherent xenolith-

bearing rhyolite, and a distinct quartz-phyric rhyolite- and sulfide clast-bearing lithic breccia. 

The mineralized zone steps up stratigraphically with depth below surface and is typically 

overlain by, or contained within, a sulfide-clast-bearing volcaniclastic rock interval. Gold 



mineralization occurs mainly in discordant sulfide stingers and disseminations. Although field 

observations indicate that elevated precious metal contents occur in coarse-grained volcaniclastic 

rocks containing abundant sulfide clasts, the sulfide clasts themselves do not contribute 

significantly to gold grade. These sulfide clast-bearing mass-flow derived volcaniclastic deposits 

define a broad paleo-seafloor position within the volcanic succession where massive sulfide 

mineralization occurred down dip or along strike. The gold-rich disseminated and stinger sulfide 

mineralization and alteration at Home West occurred in spatial and temporal association with the 

seafloor massive sulfides that were the source of the sulfide clasts. Distribution of gold is 

controlled in part by the shallowly emplaced synvolcanic coherent rhyolite intrusions that may 

have intruded along, or acted as barriers to, an area of hydrothermal upflow and mineralization. 

Late mafic intrusions, which occur more prominently in the mineralized zones and possibly 

along synvolcanic structures, have remobilized gold locally. 
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Foreword 

This study omits detailed information concerning the grade and tonnage of this gold 

occurrence to protect the interest of the exploration companies involved. Discussion focuses on 

the distribution of gold and alteration relative to the volcanic lithofacies, the origins and 

significance of the sulfide and gold mineralization, as well as the paleoenvironmental 

reconstruction of the volcanic succession. 
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1. Introduction 

The Home Deposit in the Noranda Mining Camp, northwestern Quebec, is one of the 

largest volcanic-hosted massive sulfide deposits in the world. Nearly all historic production came 

from massive sulfide orebodies, however the occurrence of widespread disseminated gold 

mineralization has been well established. Gold grades in historic exploration drill core related to 

Home West property, located ~1 km from the Home deposit included 4.56 g/t Au over 14.63 m, 

4.27g/t Au over 9.32 m, 5.49 g/t Au over 20.63 m and 3.37 g/t Au over 15.58 m. In addition, 

significant zinc mineralization was encountered in some of the historic drill holes. A new drilling 

exploration program by Xstrata Copper Canada and Alexis Minerals Corporation was initiated in 

late 2006 to evaluate the mineral potential of Home West, providing a unique opportunity to map 

the gold and sulfide mineralization, rock alteration, and stratigraphic relationships in the vicinity 

of the giant Cu-Zn Home deposit. 

The major objectives of this study were to establish the relationship between gold and 

sulfide mineralization and the volcanic stratigraphy of the Home Block, and to document the 

origin and character of distal sulfide clast-bearing units within the Home stratigraphy. The 

stratigraphic context and facies characteristics of the sulfide clasts-bearing units were used to 

assess whether new massive sulfide mineralization might be present along strike or at depth 

below the Home West outcrops. New geochemical information and information concerning the 

depositional environment, distribution of sulfide-bearing clasts, alteration, and gold 

mineralization in this study have provided new insight into the mineral potential of the area and 

will help to focus future exploration efforts. The origin and timing of the gold mineralization, the 

structural and stratigraphic relationships of the Home Block to the rest of the mining camp, and 

the unusually large size and high gold grade of the Home deposit compared to the other massive 
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sulfide deposits of the district have been important questions. The information provided in this 

study contributes to the answers to some of these questions. Previous studies focusing on the 

stratigraphy of the Home Block that include details about the Home West property are limited. 

They include works by Price (1934-1949) focusing principally on the Home Mine, and more 

recent reports by Kerr and Mason (1990) and Kerr and Gibson (1993). Current mapping and 

sampling of the surface rocks by Dr. Thomas Monecke and Dr. Harold Gibson have been 

reported in Monecke et al. (2008). The present study focuses principally on data collected from 

drill core, new and old, most of which originates from the Remnor mining project that ceased in 

the early 1980s. This work was carried out with other researchers in the area as well as the 

exploration companies. 
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2. Regional Setting 

2.1 Geological setting 

The study area is located within the Archean Blake River Group (BRG) in the Abitibi 

subprovince (Figure 1) of the Superior Province. The BRG volcanic succession has a 

stratigraphic thickness of 13 km that originally covered an area of 200 by 80 km (Baragar, 1968; 

Goodwin, 1982). The Destor-Porcupine and Cadillac-Larder Lake faults delimit the BRG to the 

north and south, respectively. The BGR is interpreted to have formed in a primitive rifted arc 

setting (rifting occurred in oceanic lithosphere in proximity to an oceanic arc) and has been 

compared in size and tectonic origin to the Monowai caldera located within the Kermadec and 

Tonga-Fiji suprasubduction tectonic zone (Gibson and Galley, 2007). The volcanic rocks 

belonging to the BRG have been divided into six formations that were deposited by relatively 

continuous submarine volcanism between 2704 and 2696 Ma in an environment that was 

dominantly below storm wave base (Kerr and Gibson, 1993; Gibson and Kerr, 2000; Gibson and 

Galley, 2007). The six formations lack bounding unconformities and may represent a single 

regional volcanic complex or several overlapping volcanic edifices typified by discrete episodes 

of volcanism (Gibson and Kerr, 2000; Gibson and Galley, 2007). 

The structural style of the six formations of the BRG is variable. The Hebecourt, Rouyn-

Pelletier and Reneault-Dufresnoy formations underwent structural shortening, which was 

accommodated by steep faults and steep isoclinal folds. The deformation produced steeply 

dipping beds that strike parallel to the bounding faults of the formations (Gibson and Galley, 

2007). There is an abrupt change to shallowly dipping (-30 degrees) strata within the central 

Noranda and Duprat Montbray formations across the bounding faults (Gibson and Galley, 2007). 
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The central portion of the BRG is occupied by the Noranda Volcanic Complex (NVC) 

(Gibson and Galley, 2007). The NVC comprises a 7-9 km thick, bimodal volcanic succession 

that represents at least one volcanic edifice (Figure 2). The complex can be divided into five 

volcanic cycles that were deposited within <3 m.y. (Gibson and Galley, 2007). Each volcanic 

cycle typically consists of an andesitic to basaltic, flow-dominated basal unit and a bimodal 

upper unit that is composed of andesite-basalt and rhyolite flow deposits with subordinate 

volcaniclastic rocks (de Rosen Spence, 1976; Kerr and Gibson, 1993; Gibson and Galley, 2007). 

The central portion of the NVC includes an area of synvolcanic subsidence, referred to as 

the Noranda Cauldron (Figure 3). This area has a surface extent of 15 by 20 km and is bounded 

by the Hunter Creek fault in the north and the Home Creek fault in the south. The western 

margin of the area of subsidence is occupied by the Flavrian Pluton, whereas the D'Alembert 

shear is the eastern boundary (deRosen Spence, 1976; Dimroth et al., 1982; Gibson et al., 2000). 

The Noranda Cauldron is centered on the northeast-trending Old Waite Paleo-Fissure, which is 

represented by a 1 km-wide sheeted intrusive complex that contains basaltic, rhyolitic, and 

composite dikes and sills (Gibson, 1990; Gibson and Watkinson, 1990; Gibson and Galley, 

2007). The Flavrian Powell Intrusive Complex (FPIC), which consists of the Flavrian Pluton and 

its faulted equivalent, the Powell Pluton, was intruded into the Old Waite Paleo-Fissure (Kerr 

and Gibson, 1993; Gibson and Galley, 2007). The FPIC has been described as a multiphase 

intrusion that contains numerous shallowly dipping sill-like felsic intrusions, with rocks dating 

from 2701 to 2697 Ma (Mortensen, 1987). It is considered to be a late intrusive equivalent of the 

shallow magma chamber that fed volcanism within the NVC (Kerr and Gibson, 1993). 

Evacuation of the magma from magma chamber(s) related to the FPIC is inferred to have been 

the cause of subsidence within the NVC (Kerr and Gibson, 1993; Gibson and Galley, 2007). 
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Stratigraphic reconstruction of the NVC by Gibson and Galley (2007) indicated that a 

minimum subsidence of 0.5 km and 1.2 km occurred along the northern and southern margins of 

the Noranda Cauldron, respectively. An additional subsidence of 1-2 km took place within the 

Delbridge Cauldron that is located at the south margin of the Noranda Cauldron (Gibson, 1990; 

Gibson and Kerr, 2000). Recently, the occurrence of several larger subsidence structures has 

been proposed for the Blake River Group, including the New Senator Caldera and the Misema 

Caldera, the latter possibly encompassing the entire BRG (Pearson, 2005). 

Metamorphism in the Noranda district ranges from subgreenschist facies to the 

greenschist-amphibolite facies transition and is attributed largely to burial and local contact 

metamorphism (Goodwin, 1982; Powell et al., 1995). Low-grade metamorphism of the NVC 

occurred between 2677 and 2643 Ma (Powell et al., 1995). Field observations suggest that the 

study area was only affected by subgreenschist facies metamorphic conditions (Powell et al., 

1995) although higher grades are represented in the Home Block closer to the Cadillac Larder-

Lake Fault. 

2.2 Volcanogenic massive sulfide deposits 

The NVC hosts 30 significant base metal occurrences (Figures 1 and 2), including at least 

20 deposits that have been mined in the past (Gibson and Galley, 2007). Most deposits are 

located in the Noranda Cauldron and individually are less than 5 Mt in size. These deposits are 

hosted by mafic or felsic flow deposits (Gibson, et al. 1993; Gibson and Galley, 2007). The flow-

hosted VMS deposits typically consist of concordant lenses of massive sulfides that are cone or 

mound shaped and underlain by vertically extensive, discordant stockworks of stringer 

mineralization and vertically extensive well-defined alteration pipes. These alteration pipes 
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consist of a core of Fe-rich chlorite that grades outwards through Mg-rich chlorite into sericite at 

the margins. Intense silicification occurs in the immediate footwall of the massive sulfides. The 

flow-hosted massive sulfide deposits formed at, or close to, the former seafloor as evidenced by 

the occurrence of fine-grained silicified volcaniclastic rocks observed on a horizon lateral to the 

deposits and referred to as exhalites (Gibson and Galley, 2007). These fine-grained volcaniclastic 

rocks record a hiatus in volcanism within the NVC and were probably formed by suspension-

sedimentation of ash particles derived from explosive volcanism taking place outside the NVC. 

Two of the largest and most gold-rich deposits in the NVC are the Horne (54 Mt grading 

6.10 g/t Au) and Quemont (16.65 Mt grading 5.50 g/t Au) deposits, which occur close to the 

southern margin of the Noranda Cauldron and are hosted in predominantly felsic volcaniclastic 

successions within the Rouyn-Pelletier and Noranda formations, respectively (Gibson and 

Galley, 2007). Together they constitute more than 50 % of the total tonnage of massive sulfides 

within the main Camp. Volcaniclastic-hosted deposits in the NVC tend to form sheet-like sulfide 

lenses that are underlain by diffuse and vertically restricted or semiconformable zones of sulfide 

veins and disseminations. Sericite dominates the footwall alteration zones, but Fe-rich chlorite 

occurs locally in narrow zones that crosscut sericite-quartz alteration. The orebodies of the 

volcaniclastic-hosted deposits were largely emplaced by sub-seafloor replacement processes 

(Gibson and Galley, 2007). 

More than 90% of the past producing VMS deposits occur within the subsidence 

structure of the NVC. Gibson and Galley (2007) suggested that one factor contributing to the 

high concentration of deposits in this area was that hydrothermal activity occurred coevally with 

subsidence. The locations of most deposits within the NVC are controlled by synvolcanic faults, 
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some of which may have accommodated the subsidence. These faults were later replaced or 

intruded by swarms of dikes and sills of varying composition (Gibson and Galley, 2007). 

In addition to volcanogenic massive sulfide deposits, the Noranda District also contains 

19 small orogenic gold deposits, including the Chadbourne deposit, and intrusion-related base 

metal deposits including the Don-Rouyn Cu-Mo porphyry deposit (Gibson and Galley, 2007). 

2.3 The Home Mine and the Home Block 

The Home deposit is hosted by the Rouyn-Pelletier formation. It is located within the 

east-west trending Home Block that is situated outside the Noranda Cauldron and bounded to the 

north by the Home Creek Fault and to the south by the Andesite Fault (Gibson et al., 2000). 

Structural complications within the mine area are caused by a NE-trending set of curviplanar 

splays off the Andesite fault that slice the volcanic succession into a number of smaller blocks. 

Volcanic strata within the Home Block face to the north, have a subvertical dip and strike 

east-southeast in the vicinity of the main orebodies. According to Gibson et al. (2000), the up to 

900 m-thick volcanic succession forming the Home Block is dominated by felsic volcaniclastic 

rocks, with less abundant rhyolitic lobe-hyaloclastite lava flows and related autoclastic breccias, 

as well as minor dacitic lava flows and cryptodomes (Gibson et al., 2000). The volcaniclastic 

rocks of the Home Block include monomictic to polymictic volcaniclastic mass flow deposits 

that were formed by syn-eruptive redsedimentation of volcanic debris and reworking of 

previously existing volcaniclastic deposits (cf. McPhie et al. 1993). 

Kerr and Gibson (1993) divided the Home succession into three conformable members 

from footwall to hanging wall referred to as West 3913, Main Mine, and Remnor, respectively 
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(Figure 4). The lowermost West 3913 member contains three known zones of Au-rich sulfide 

mineralization including the New Zone and West Zone. 

Within the Main Mine member two principal horizons of sulfide mineralization are 

present (Figure 4). Most of the historic production of the Home deposit came from the Upper H 

and Lower H orebodies, which occur between the surface and a depth of 950 m in the lower part 

of the Main Mine member (Gibson et al., 2000). These orebodies are bowl-shaped in mine plan, 

but elongate down-dip. Both massive sulfide lenses are locally underlain by stringer and 

disseminated sulfide stockwork zones that are contained within a broad discordant alteration pipe 

that extends at least 450 m stratigraphically below the orebodies. The massive sulfide lenses are 

stratabound and occur at the same stratigraphic horizon suggesting that they were coeval (Gibson 

et al., 2000). They are interpreted to have formed from two separate hydrothermal vent sites 

within a synvolcanic graben-like structure (Gibson et al., 2000). The massive sulfides are 

primarily composed of pyrite and pyrrhotite with lesser amounts of chalcopyrite, magnetite, and 

sphalerite, as well as traces of native gold and Au-Ag tellurides (Price, 1934; Gibson et al., 

2000). 

In addition to the Upper H and Lower H orebodies, significant sulfide mineralization is 

located within the presently subeconomic No. 5 Zone, also belonging to the Main Mine member 

but stratigraphically above the Upper and Lower H orebodies (Figure 4) (Gibson et al., 2000). 

The No. 5 Zone is a tabular and stratiform zone of gold-bearing disseminated pyrite containing 

less abundant stringers and irregularly shaped bodies of massive sphalerite hosted by intensely 

sericitized and silicified felsic volcanic rocks (Sinclair, 1971; Gibson et al., 2000). The No. 5 

Zone is oriented at approximately 284/90 and extends to a depth of at least 2650 m (Sinclair, 

1971; Gibson et al., 2000). Massive sulfide fragments that range up to 60 cm in diameter form 
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part of rhyolitic breccias overlying the No. 5 Zone. These sulfide fragments have been 

interpreted to originate from massive sulfide of the No. 5 Zone (Sinclair, 1971). 

The Main Mine member is overlain by the Remnor member (Figure 4), which contains a 

series of rhyolite flows. Volcanic rocks of this member host the G orebody that has also been 

mined (Gibson et al., 2000). 

Hydrothermal alteration and sulfide mineralization are widespread and pervasive, 

affecting almost all volcanic rocks within the Home Block, including Home West. Alteration is 

dominated by quartz-sericite with chloritization locally associated with the most intense sulfide 

mineralization (Gibson et al., 2000). 

The Home Block has been intruded by at least four types of intrusive rocks, namely 

porphyritic cryptodomes of intermediate composition, a swarm of mafic to intermediate dikes 

and sills (referred to in this report as mafic dikes and sills), narrow post-metamorphic syenite 

dikes of late Archean age, and two thick Proterozoic dikes (Gibson et al., 2000). Gold and sulfide 

mineralization occur along some of these intrusive bodies which has provoked an ongoing 

discussion concerning the timing of gold mineralization at Home (Gibson et al., 2000). The 

porphyritic cryptodomes of intermediate composition, which are locally amygdular, breached the 

western side of the Upper H orebody and caused significant remobilization of sulfides. They also 

contain xenoliths, including some that comprise massive sphalerite and pyrite (Kerr and Mason, 

1990). The mafic dikes, thought to represent up to three generations of intrusions, are more 

prevalent in the upper mine levels (close to surface) and form a complicated network that follow 

structural elements or bedding contacts in the Home Block. Many dikes crosscut the succession 

with little regard for the structure of the orebodies, however some have been observed to crosscut 

along structural features containing massive sulfide orebodies (Price, 1934). Price (1934) also 
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suggested that many of these dikes have been altered and replaced by sulfide in the ore zones, 

leading him to the conclusion that the dikes were emplaced during and after the formation of 

massive sulfides. Elevated gold grades occur locally on both sides of dikes that crosscut massive 

sulfide orebodies (Price, 1934). Similar remobilization of gold has been noted along syenite 

dikes which have been emplaced subsequent to tilting and initial deformation of the volcanic pile 

(Kerr and Mason, 1990). 



11 

3. Geology of the Home West Succession 

The volcanic succession of the study area corresponds to the West 3913 member (Figure 

4) as described by Gibson et al. (2000). The study area comprises the western portion of the 

felsic volcaniclastic rock-dominated, wedge-shaped and fault-bounded Home Block and is 

located 1 km west of the Home Mine (Figure 5). The outcrops host at least two distinct zones of 

gold and sulfide mineralization referred to as the New Zone and West Zone. 

3.1 Structural and stratigraphic setting 

The study area is bounded by subvertical faults, the Andesite Fault located to the south 

and the Home Creek Fault located to the north, which converge toward the west (Figure 5). The 

Andesite Fault separates the Home Block from andesitic rocks to the south. Rocks within the 

fault zone range in character form quartz-veined, foliated, and brecciated to sharp, and it locally 

hosts 1 m-thick aphyric mafic intrusions with sharp margins. Northeast-trending splay faults 

defined by loose breccia intervals branch from of the Andesite Fault at the south margin of the 

Home West stratigraphy (see below). The Home Creek Fault is located approximately 100 m to 

150 m north of the northernmost exposed Home West outcrop and separates coherent aphyric 

rhyolite of similar appearance on either side (Figure 5). The Home Creek fault is characterized 

by a zone up to 10 m thick comprising sheared and foliated rocks, with clay mineral-rich rubble 

intersections in drill core representing faults. In addition, localized quartz veining and/or a series 

of sheared zones and faults less than 10 m thick may occur over a span of more than 75 m around 

the main fault or instead of the fault. The locally spherulitic aphyric rhyolite that is observed up 

to at least 250 m north of the Home Creek fault at shallow depths is commonly faulted, veined 

by quartz and intruded by or mixed with a quartz-feldspar porphyry. 
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The Home West study area hosts tabular lithic-dominated sandstone beds in the eastern 

portion of Home West outcrop, which are oriented at approximately 284/88. Bedding contacts 

observed to the west of these tabular beds in outcrop are oriented at approximately 176/83, 

indicating that some deformation has occurred along the western margin of the succession 

(Figure 6). 

A subvertical fault, oriented at roughly 175/89, cuts the succession. A maximum of 15 m 

sinistral displacement and vertical movement of lithological units and the West Zone gold zone 

is inferred to occur along the fault. This fault is observed in the upper portion of the Home West 

succession in drill core and is inferred to crosscut the entire Home Block (see below). The fault 

is defined by a rubble zone commonly occurring adjacent to and within mafic intrusions. Its 

orientation was determined from three drill-core intersections with the fault. Small-scale folds 

with 10 cm limbs have been observed in drill core (Holes HW-07-04, 215 m and HW-07-06, 363 

m), and possible localized inversion of stratigraphic top in beds has been observed close to the 

surface and at depth (Holes HW-07-06 and HW-07-05). However, the typical sequence of 

lithofacies is preserved throughout the stratigraphic succession despite these local structural 

elements (see below). The small-scale folds observed in drill core are defined mainly by the 

deformation of beds and also by deformation of a well-defined fabric in the rock. This fabric, 

defined principally by the shape of chlorite clasts but also phyllosilicate minerals and other lithic 

fragments, is observed over the entire outcrop in volcaniclastic rocks and is oriented consistently 

east-west regardless of the orientation of beds in surface outcrop. This suggests that the 

formation of this fabric post-dated any deformation that is observed on the outcrop but pre-dates 

late small scale folds observed in drill core (Figure 6). It cannot be confirmed that this fabric is 

either related to deformation at the western margin of the succession or represents an axial planar 
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cleavage. This East-West trending fabric within the Home Block was likely initially developed 

during deformation and compaction concomitant with low grade metamorphism of the BRG at 

which time beds within the Home Block were tilted so that they are now dipping vertically. The 

fabric within the Home Block is well developed compared to neighbouring rocks of the Noranda 

mining camp due to its proximity to the Cadillac Break as well as its increased susceptibility to 

deformation as a result of the intense phyllosilicate alteration present in the rocks. However, 

sulfide mineralization and associated alteration are discordant, as in other pipe like alteration 

systems in the camp, and are not associated to later transposing structural features. 

The Home West succession contains two distinct types of sulfide occurrence; Clastic 

sulfides, derived from the breakup of a massive or semi-massive sulfide body, are observed 

within clastic units in the central portion of the volcanic succession along two principal 

stratigraphic horizons (see below). The volcanic succession, including these sulfide clasts, has 

been overprinted by a second generation of hydrothermally introduced disseminated and stringer 

sulfides which are associated with the widespread chlorite and sericite alteration. 

3.2 Lithofacies Description and Interpretation 

Eleven lithofacies for the Home West Succession have been identified in drill core and in 

outcrop. The lithofacies are separated based on mappable character and are described below in 

their general order of appearance from stratigraphic base to top. Nomenclature used to describe 

the facies follows that of McPhie et al. (1993). Angularity and visual classification of clast 

sorting follow the nomenclature of Powers (1953) and Harrell (1984). The descriptions below are 

based on core logs for 20 drill holes comprising 5500 m of core (Appendix A). 



3.2.1 Quartz-phync rhyohte 

Quartz-phyric rhyolite units have an aphanitic groundmass and are coherent with sharp 

irregular external contacts (figure 7-1). The one rhyolite interval observed in drill core is 10 m 

thick. The quartz phenocrysts are approximately ~0.7 mm in diameter and are typically no larger 

man 1mm, with a two dimensional concentration of approximately 5 phenocrysts per square 

centimetre. 

The quartz-phyric rhyolite is interpreted to be an intrusive rhyolite. Supporting this is the 

sharp contacts at the top and base of the drill core intersection. 

3.2.2 Amygdular clast-bearing lithic breccia 

Amygdular clast-bearing lithic breccia (Figure 7-1) contains cobble- to pebble-sized 

clasts and comprises poorly sorted medium to very thick beds of lithic breccia consisting 

principally of angular to subrounded clasts of aphyric rhyolite (with more than 5% angular to 

subrounded, irregular, or wispy amygdular aphyric rhyolitic fragments). The amygdular clasts 

commonly contain submillimetre- to millimetre-size subparallel elongate amygdules or 

amygdule-rich zones (tube pumice), or spaced submillimetre rounded or irregular amygdules. 

The amygdular clast-bearing lithic breccia contains abundant wisps and shards and less common 

quartz-phyric rhyolite clasts, flow-banded rhyolite, sandstone or granule breccia intraclasts, 

massive sulfide clasts (typically less than 1cm in diameter) and partly sulfide-replaced clasts up 

to 10 cm in diameter. Beds typically have a massive non-graded base with a normally graded top, 

but may also be normally graded throughout, more commonly so in medium or thickly-bedded 

beds. Beds comprising this facies commonly have accumulations of more dense lithic fragments 

close to the base and more amygdular fragments and shards in the upper portion. The thickest 
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and coarsest amygdular clast-bearing breccia beds are up to 10 m thick and locally have lithic 

boulders up to 32 cm and amygdular clasts more than 12cm in length. 

The amygdular clast-bearing lithic breccia is interpreted to have been deposited 

subaqueous mass flows of pumice and vesicular rhyolite clasts. The character of the flows 

ranged from concentrated to hyperconcentrated density flows or grain flows and these were 

generated by transport of debris in a subaqueous environment following volcanic eruptions 

(Mulder and Alexander, 2001). Bed character, including very thick bedding with lithic clast 

accumulations at the bases of beds and relatively higher concentrations of amygdular clasts and 

wispy clasts or shards at the tops, as well as the incorporation of intraclasts, are consistent with 

resedimented, deep (below wave base) subaqueous, syn-eruptive volcaniclastic deposits as 

identified by McPhie et al. (1993). A variety of clast types (i.e., Quartz-phyric rhyolite, sulfide 

clasts, intraclasts, flow banded rhyolite, aphyric rhyolite, and vesiculated rhyolite fragments) 

likely represent accidental, cognate and accessory materials generated by the volcanic eruption 

and subsequent mass-flow events. 

3.2.3 Aphyric coherent rhyolite 

Aphanitic aphyric coherent rhyolite (Figure 7-2) was observed in drill core but also at the 

base of the Home West outcrop. The rhyolite is locally spherulitic. Flow banding and perlitic 

fractures close to the external contacts are also locally observed. Intersections of aphyric rhyolite 

range from 10s of centimetres to locally greater than 100 m in thickness at the top of the 

succession. The contacts between the rhyolite and adjacent volcaniclastic rocks vary from sharp 

and irregular at both the upper and lower contacts to gradational toward monomictic breccia with 

rotated clasts at the upper contact. Aphyric coherent rhyolite may also terminate against in situ 
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jigsaw-fit rhyolite breccia or sediment-matrix rhyolite breccia. Polygonal fracture patterns, 

commonly with 10 to! 5 cm spacing between fractures, are observed in the rhyolite in drill core 

locally. 

The character of the contacts between aphyric coherent rhyolite and adjacent facies varies 

widely depending on location in the stratigraphic succession. At the base of the stratigraphic 

succession rhyolite intervals with sharp upper contacts are interpreted to be intrusive whereas 

those with upper contacts that juxtapose monomictic breccia with rotated clasts may be 

extrusive. At the top of the stratigraphic package, the upper contact is not observed and the 

emplacement mechanism of the rhyolite cannot be constrained, however, it is likely that this is 

an intrusive rhyolite given the large thicknesses observed lacking autoclastic breccia related to 

extrusion. 

3.2.4 Monomictic breccia with rotated clasts 

Monomictic breccia with rotated clasts (Figure 7-3) comprises irregular, angular, shard­

like, and curviplanar clasts of rhyolitic material that have been rotated prior to deposition. Beds 

are commonly very poorly sorted, reverse-graded (locally form 3 mm clasts up to 30 cm clasts), 

and are thickly to very thickly bedded (up to at least 3 m). Massive or weakly normally graded 

beds are also observed locally. Beds typically have sharp contacts with overlying volcaniclastic 

rocks but gradational contacts with the underlying aphyric coherent rhyolite. Clasts are 

commonly blue-black in drill core and are darker than the surrounding fine-grained irresolvable 

matrix. The largest clasts are up to 30 cm in diameter and may be subround to subangular. 

Rounded lithic fragments, flow-banded clasts, and amygdular-clasts are rare. 
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Monomictic breccia with rotated clasts is closely associated with intervals of aphyric 

coherent rhyolite intervals near the base of the stratigraphic succession, where aphanitic aphyric 

coherent rhyolite is locally spherulitic, commonly flow banded or contains perlitic fractures. The 

monomictic breccia with rotated clasts is typically underlain by an interval of aphyric coherent 

rhyolite which grades into either reverse- or normally-graded breccia. At least two separate 

aphyric coherent rhyolite intervals have been observed in drill core that share this relationship 

with the clast-rotated monomictic breccia. The lower contacts of the aphyric rhyolite associated 

to the monomictic breccia are typically sharp and interfinger with underlying volcaniclastic 

materials. 

The clast-rotated monomictic breccia is interpreted to be resedimented hyaloclastite 

formed by quench fragmentation of subaqueously extruded rhyolite equivalent to, and 

genetically related to, the intrusive aphyric coherent rhyolite but may also represent quench 

fragmented breccias observed locally at the top and base of intrusive rhyolite bodies. The rotated 

clasts with curviplanar margins and common reverse-graded beds observed in the clast-rotated 

monomictic breccia are features that are consistent with resedimented hyaloclastite (cf. McPhie 

et al. 1993). The local gradational transition from coherent rhyolite to clast-rotated monomictic 

breccia is also consistent with this interpretation (McPhie et al. 1993). The dark color of the 

clastic fragments in the clast-rotated monomictic breccia, most likely indicating chlorite content, 

may reflect post depositional alteration of glass formed by the quench fragmentation process. 

3.2.5 Wispy clast-rich breccia and granule breccia 

Wispy clast-rich breccia (Figure 7-4) is characterized by an abundance of irregular to 

angular shard- or flame-like wisps that are typically homogeneously mixed throughout the bed 
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and are moderately well sorted with respect to each other. These wisps have a preferred 

orientation (typically bedding-parallel) that defines a fabric. They are dominantly chloritic in 

composition but are composed of white mica locally. Typically, beds of this facies can be 

divided into two principal zones: a coarser granule- to cobble-rich base and a coarse clast-poor 

wisp-dominated top. This facies has been further divided into three subfacies based on bed 

character and clast content. Together these subfacies occur in a fining-upward normally graded 

succession in the central portion of the section. 

Sulfide clast-bearing subfacies 

The sulfide clast-bearing subfacies is characterized by its abundant wisps and massive 

sulfide clasts that commonly accumulate at the base of the beds, forming poorly sorted to very 

poorly sorted beds. They are typically normally graded with respect to all clast types but 

commonly reverse-graded in the few tens of centimetres at the base. Entirely reverse-graded beds 

are uncommon. The sulfide clast-bearing breccias form broadly channelized or otherwise tabular 

beds with widths greater than 10 m and thicknesses up to 20 m locally. 

The chlorite wisps in this subfacies range in size from very small (sand-sized or less) up 

to 7 cm at the base of coarse beds, but are commonly -1.5 cm. The aphyric, non-amygdular, 

rhyolite fragments range up to 25 cm in diameter and may be normally graded throughout the 

bed, but the largest rhyolite clasts accumulate at the base of the beds along with dense sulfide 

fragments. These clasts are angular to subangular and have moderate sphericity 

(equidimensionality). Rarely, aphyric rhyolite clasts are flow-banded. Uncommon subrounded to 

subangular quartz-phyric rhyolite clasts up to 30 cm (more commonly 10 cm) are observed and 

sometimes possess a distinct brown-mauve alteration color due to sulfide disseminations. 
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Massive sulfide clasts composed of pyrite (some with traces of sphalerite and 

chalcopyrite) range in size from sand-sized particles to boulders 55 cm across; however, clasts 

typically do not exceed 20 cm in length in drill core and are more commonly on the order of 5-10 

cm. Sulfide clasts are concentrated at the base of beds and are abruptly normally graded relative 

to other clast types. Smaller sulfide clasts, typically on the millimetre scale but ranging up to 

outsized clasts of 2 cm, are also observed within the upper wispy clast-dominated portion of 

normally graded beds. All sulfide clasts are angular to subrounded and have irregular shapes. In 

addition to massive sulfide clasts, partly sulfide-replaced clasts have been observed. These 

include rare irregularly shaped sulfide-impregnated sandstone and wispy clast-rich granule 

breccia intraclasts up to at least 25 cm in length, partly sulfide-replaced coherent rhyolite 

fragments up to 25 cm, and rhyolite fragments with intense sulfide dissemination or veins that 

terminate at the clast margin (Figures 9-1 to 9-3). Framboidal pyrite growth occurring in 

intraclasts, rhyolite clasts, and quartz-phyric rhyolite clasts, is also observed. 

Sulfide clast-poor subfacies 

The sulfide clast-poor subfacies comprises beds that are texturally equivalent to the tops 

of the sulfide clast-bearing subfacies and is similarly characterized by abundant evenly 

distributed, homogeneously mixed chlorite, wisps. It contains granule- to cobble-sized lithic 

fragments locally at the base of beds; however sulfide clasts or partly sulfide-replaced clasts are 

rare or absent and the coarse basal portion of the beds are reduced in thickness compared to the 

sulfide clast-bearing subfacies or may be absent. Bed thickness varies from thin to more 

commonly very thick. Beds are typically normally graded but may be reverse-graded and locally 

alternate between intervals rich in wispy clasts and intervals rich in sand-sized particles close to 
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the tops. Wispy clasts in this subfacies commonly range from 1 to 30 mm, with a maximum size 

of 5 cm. Lithic fragments are angular to subrounded, up to 10 cm in diameter, and are composed 

of aphyric rhyolite. 

Amygdular clast-bearing subfacies 

This subfacies comprises a series of medium- to very thickly bedded sulfide clast-poor, 

wispy clast-rich breccia beds that contain amygdular clasts. The beds are poorly sorted, normally 

graded and contain abundant evenly distributed, homogeneously mixed chlorite wisps and 

subangular to angular aphyric rhyolite fragments up to a maximum of 5 cm in length. Rarely, 

these beds are normally graded with wisp-poor, lithic clast-dominated tops. 

The wispy clast-rich breccia is interpreted to represent resedimented syn-eruptive 

volcaniclastic deposits (cf. McPhie et al. 1993) formed by mass-flow events generated by 

subaqueous volcanic eruption. It forms compositionally uniform successions comprising thick 

mass-flow deposits, beds that have lithic clast-rich bases, shard-rich tops, and intraclasts near the 

base. The beds are dominated by texturally unmodified juvenile clasts. These characteristics and 

the doubly-graded structure are consistent with resedimented syn-eruptive volcaniclastic deposits 

according to McPhie (1993). The wispy clasts are interpreted to be glassy juvenile fragments 

produced by explosive fragmentation of lava, which have undergone subsequent alteration. Other 

lithic clasts include massive-sulfide clasts, partly sulfide-replaced volcaniclastic material and 

rhyolite, quartz phyric rhyolite fragments, and unmineralized intraclasts. These may be 

accessory, accidental, or cognate pyroclasts generated by the explosive eruption or incorporated 

by erosion at the base of the flows. The wispy clast-rich breccia was deposited by subaqueous 

concentrated or hyperconcentrated density flows (depending on structure of individual beds), the 
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dominant particle support mechanisms being grain-to-grain support and flow turbulence, and 

grain-to-grain support, respectively (cf. Mulder and Alexander, 2001). 

The volcanic clasts in the breccia sometimes have different alteration styles and sulfide 

replacement characteristics. The heterogeneity suggests that these altered clastic materials were 

mineralized or altered prior to their deposition and might have originated from separate source 

areas or an area that has a heterogeneous substrate. 

3.2.6 Xenolith-bearing coherent rhyolite 

This facies comprises aphyric and aphanitic coherent rhyolite, locally with perlitic 

texture, that contains mafic xenoliths (Figure 7-5). The contacts between the xenolith-bearing 

rhyolite and adjacent rocks are typically sharp and irregular, rarely with a chilled or darkened 

margin. Flow banding and decimetre thick in situ jigsaw-fit breccia are also observed locally at 

the top or basal contacts. Flow banding is also observed within the rhyolite adjacent to the mafic 

xenoliths. The xenoliths range from dark green to black in color and commonly have a peppery 

granular or phaneritic texture. The xenoliths commonly have highly irregular margins and range 

in size from 2 to 60 cm in length in drill core but are more commonly -10 cm. Xenoliths are 

principally distributed in the central "core" portion of the rhyolite, have a normally graded 

distribution where observed in outcrop (Monecke et al., 2008) and commonly occur together in 

groups; other portions of the rhyolite may be free of xenoliths. Jointing, in which fractures that 

are oriented perpendicular to the contact between the rhyolite and volcaniclastic materials, is also 

observed in outcrop. On surfaces perpendicular to the contacts the interconnecting fractures form 

polygonal fracture patterns that are 10 to 15 cm in diameter. 



The xenohth-bearing rhyolite is interpreted to be intrusive (Monecke, et al., 2008) based 

on the sharp upper contacts with localized flow banding and breccia. The rhyolite occurs 

adjacent to, and cuts across, different facies that may have otherwise formed part of a continuous 

stratigraphic succession. 

The existence of texturally similar xenolith-bearing rhyolite clasts in the overlying 

quartz-phyric rhyolite clast- and sulfide clast-bearing lithic breccia suggests that xenolith-bearing 

rhyolite, was locally extrusive or exposed at the surface nearby by a fault scarp and was caught 

up in other units as accessory or accidental fragments. However this exposure did not occur 

within the study area as the textural evidence suggests that the xenolith bearing rhyolite was 

intrusive wherever it has been observed in drill core or in outcrop. The origin of the mafic 

xenoliths is not known. 

3.2.7 Lithic clast-dominated breccia and sandstone 

The lithic clast-dominated breccia and sandstone (Figure 7-6) comprise beds dominated 

by angular to subrounded lithic fragments. This facies has been divided into two subfacies; one 

composed entirely of sandstone and another composed entirely of granule- to cobble sized 

breccia fragments. The lithic clast-dominated breccia and sandstone can be separated from other 

facies based on the quantity (>50 vol.%) of subrounded lithic particles in the matrix, the lack of 

intact juvenile volcanic rock fragments, and in certain cases by bed structure and thickness and 

clast sorting, which can range from poorly sorted to moderately well sorted. Although the end 

members are commonly separated, single beds that contain both subfacies and are abruptly or, 

less commonly, gradually normally graded from cobble-, pebble- or granule-sized fragments to 

medium-grained sand-sized particles are observed in drill core and in outcrop. Combinations of 



these lithic clast-dominated beds locally form accumulations that are 20 m thick (Figure 10). 

Where observed in outcrop the lithic-clast-dominated breccia and sandstone are tabular in shape 

and are laterally continuous over distances greater than 5m. 

Breccia subfacies 

The lithic clast-dominated breccia subfacies (Figure 7-6) comprises beds formed by 

cobble- to granule-sized fragments. Many clast types have been observed in the breccia including 

lithic fragments, wispy clasts, rare quartz-phyric rhyolite clasts, single quartz crystals, amygdular 

grains, and massive sulfide clasts up to a maximum of 10 cm. The clasts range from subrounded 

to angular. Beds, that may include a sandstone top, range from thinly bedded to, more 

commonly, very thickly bedded, but they do not typically exceed 2 m in thickness. The beds are 

poorly sorted and normally or reversely graded, or rarely not graded at all, and tend to contain 

clasts that reflect the composition of stratigraphically adjacent clastic units. Erosive scours up to 

approximately 25 cm deep are observed at the basal contact of coarse-grained breccia beds in 

outcrop. 

Sandstone subfacies 

Individual beds of lithic clast-dominated units composed entirely of sand-sized particles 

(Figure 7-6; very coarse upper to upper-fine sandstone) range from very thinly bedded up to 

thickly bedded (most commonly thin- to medium-bedded) with planar lamination defined by 

grain distribution. Sandstone dominated intervals with rare intermittent granule- to pebble-

breccia horizons can reach thicknesses of up to 10 m (Hole HW-07-05). The sandstone typically 

contains greater than 70 vol.% lithic fragments, although they may contain chloritic wisps or 
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fragments of wisps, similar to those found in the wispy clast-rich breccia. Individual 1 mm 

equidimensional quartz crystals have been observed locally. The sandstone beds are poorly to 

moderately well sorted. Angular to subrounded sulfide clasts up to 1.5 cm composed primarily of 

pyrite are rarely observed at the base of the beds. 

The lithic clast-dominated sandstone and breccia are interpreted to be deposits formed by 

redeposition of volcaniclastic materials through turbidity flows and concentrated density flows 

(cf. Mulder and Alexander 2001). Materials in the deposits may have been generated by mass 

wasting of unstable terrain upslope and thus reflect the composition of the source material. 

However, thick sequences of tabular sandstone with localized breccias may also represent 

overbank deposits (overbank turbidity flows and/or concentrated density flows) generated by 

nearby channelized flows. This seems likely where the lithic clast-dominated facies overlies or 

underlies coarser deposits such as quartz-phyric rhyolite clast- and sulfide clast-bearing lithic 

breccia (see below). The incorporation of clast types related to the quartz-phyric rhyolite- and 

sulfide clast-bearing lithic breccia, as well as the relatively high degree of sorting are consistent 

with this interpretation. In particular, the relatively high degree of sorting, the presence of 

subrounded volcanic clasts, and the paucity of intact juvenile fragments are features that are 

consistent with post-eruptive resedimentation processes (cf. McPhie et al. 1993). The 

predominance of mass-flow bedforms and medium- to very thickly bedded tabular beds, as 

opposed to those dominated by traction current bedforms, is consistent with deposition in a deep 

subaqueous setting (McPhie et al. 1993). 
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3.2.8 Quartz-phyric rhyolite clast- and sulfide clast-bearing lithic breccia 

The quartz-phyric rhyolite clast- and sulfide clast-bearing lithic breccia (quartz-phyric 

rhyolite clast breccia; Figure 7-7) is a pebble to boulder breccia that contains more than 50 vol.% 

lithic fragments, consisting of aphyric rhyolite, quartz-phyric rhyolite, and sulfide clasts. This 

facies is distinguished from Facies 3.2.7 based on sorting, heterogeneity of clast types, grainsize, 

and relative abundance of quartz-phyric rhyolite clasts and sulfide clasts. The beds are dominated 

by lithic fragments, are poorly sorted to very poorly sorted, and are commonly normally graded 

with granule breccia and sandstone tops equivalent to the lithic clast-dominated breccia and 

sandstone described for Facies 3.2.7 above. Less commonly they are massive and structureless, 

and may be thickly bedded or very thickly bedded, up to 6 m. The bottom few tens of 

centimetres are commonly reversely-graded, and the lower 2 m of a bed may contain up to 50 

vol.% massive sulfide clasts and/or partly replaced sulfide clasts. As much as 50 cm of erosion 

occurred locally by scouring at the base of beds in outcrop (Monecke et al., 2008). Sulfide clasts 

that are more than 20 cm in diameter commonly create loading structures such as indents, 

depression, or deformation of the sediment below, where they are deposited along the basal 

contact of the beds. 

The quartz-phyric rhyolite clasts in this facies range up to 1 m in length but are more 

commonly close to 15 cm. Massive sulfide clasts are up to 1.05 m in length in drill core but are 

typically no larger than 20 cm in length. This facies also contains a large number of other 

materials including flame-like wispy clasts, typically no longer than 2 cm, amygdular wisps 

and/or lithic fragments up to 15 cm in length, aphyric rhyolite clasts up to 45 cm in length, and 

rare xenolith-bearing rhyolite clasts that are texturally similar to the underlying xenolith-bearing 



rhyolite. Flow-banded aphyric rhyolite clasts up to 10 cm across and, rarely, mafic clasts similar 

to the mafic xenoliths in the xenolith-bearing coherent rhyolite are also observed. 

In addition to the massive sulfide clasts this facies contains a large number of clasts that 

are partly replaced by sulfides, including quartz-phyric rhyolite or aphyric rhyolite clasts, locally 

with colloform pyrite or pyrite rims (see below). Intraclasts and partly sulfide-replaced 

intraclasts of lithic clast-dominated breccia and sandstone and chlorite wisp-rich breccia are also 

observed. Most clast types range from subrounded to angular in shape but are more commonly 

angular. Lithic clasts, sulfide clasts and quartz-phyric rhyolite are subspherical to lozenge-

shaped, predominantly with bedding-parallel long-axis orientations. 

The quartz-phyric rhyolite- and sulfide clast-bearing lithic breccia occurs in channelized 

or tabular beds. Beds commonly occur together in groups in drill core and outcrop and are 

deposited on top of, or are intercalated with, lithic-clast-dominated sandstone and breccia. The 

lack of compositional uniformity and the presence of some unabraded juvenile fragments, such 

as the flame-like wispy clasts, are consistent with resedimented syn-eruptive deposits (cf. 

McPhie et al. 1993). Alternatively, they may be deposited during post-eruptive resedimentation 

involving mass wasting of unstable volcanic rocks upslope. The presence of a wide variety of 

volcanic and non-volcanic clast types of variable composition and the rounding of volcanic clasts 

are features consistent with volcanogenic sedimentary mass flow deposits as outlined by McPhie 

et al (1993). The mass-flow bedforms are also consistent with a deep subaqueous (below wave 

base) setting (McPhie et al. 1993). The normally graded beds with sandstone tops may have been 

formed by concentrated density flows which have grain-to-grain support, and flow turbulence as 

their dominant particle support mechanisms (cf. Mulder and Alexander, 2001). Some of the 

thicker ungraded structureless beds may record deposition of subaqueous hyperconcentrated 



density flows (or grain flows) which are predominantly grain-to-grain supported and which are 

common in steep-slope environments (Mulder and Alexander, 2001). 

The heterogeneity of sulfide replacement, host materials, and even alteration style of 

sulfide-enriched clasts suggests that they were altered and mineralized prior to their deposition, 

and that they might originate from separate source areas or a heterogeneous substrate. Clasts 

were incorporated into the beds most likely as a combination of mass wasting of previously 

mineralized rocks near hydrothermal vents or a massive sulfide mound or by erosion at the base 

of the flows. Volcano-tectonic processes, such as doming or earthquakes, may have played a role 

in triggering these mass-flow events. 

3.2.9 Suspended intraclast and cobble-boulder breccia 

The suspended intraclast and cobble-boulder breccia (Figure 7-8) is only observed in drill 

core and comprises boulders, rafts, and intraclasts suspended in sand- to granule- sized sediment 

matrix up to 35 m thick. Intraclasts and rafts commonly have distorted bedding and are 

composed of wispy clast-rich breccia and lithic clast-dominated sandstone and breccia. 

Intraclasts and lithic fragments may also be chloritized and/or sericitized and contain sulfide 

disseminations or laminations. Quartz-phyric-rhyolite clasts up to 9 cm and sulfide clasts have 

been observed. Aphyric rhyolite clasts up to 70 cm, some with sulfide veining, are also 

commonly observed in drill core (Holes HW-07-06 and HW-07-07) 

This facies is interpreted to have been deposited by a cohesive debris flow in which the 

dominant support mechanism during transport was matrix strength (cf. Mulder and Alexander, 

2001). Many of the distorted intervals of sedimentary material are interpreted to be large 

intraclasts and rafts. Very poor sorting overall, outsized clasts in a finer matrix, and intraclasts 
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and rafts with distorted bedding, indicate that little mixing occurred during transport and that the 

intraclasts were not completely lithified. In common with the wispy clast-rich breccia and the 

quartz-phyric rhyolite clast breccia, the heterogeneous sulfide enrichment and alteration supports 

the concept that the clastic materials were altered and/or mineralized prior to deposition. 

3.2.10 In situ jigsaw-fit rhyolite breccia 

In situ jigsaw-fit breccia (Figure 7-8) comprises angular clast-supported aphanitic aphyric 

rhyolite breccia that occurs within or at the margins of coherent rhyolite. The breccia consists of 

tightly packed, angular, monomictic clasts that have undergone little or no rotation or movement. 

Clast sizes range from sand-sized particles to boulders but are commonly to 5 to 10 cm across. 

Flow-foliated clasts are also locally observed. In drill core intersections of in situ jigsaw-fit 

breccia up to 7 m but ranging down to decimetre scale are observed, commonly at the contacts of 

the aphyric coherent rhyolite or xenolith-bearing coherent rhyolite intervals. 

The in situ jigsaw-fit breccia is interpreted to have formed by quench fragmentation at the 

lower and upper contacts of intrusive rhyolite. 

3.2.11 Sediment-matrix rhyolite breccia 

Sediment-matrix breccia (Figure 7-9) comprises aphyric rhyolite breccia fragments, 

commonly ranging from 2 to 15 cm in size, hosted within and supported by sand- to granule-

sized volcaniclastic material. The fragments are subangular to subrounded, and some have 

curviplanar margins. The sediment matrix breccia occurs adjacent to, and locally grades into, 

aphyric coherent rhyolite with thicknesses ranging from 10 cm up to 10 m. The coherent aphyric 

rhyolite in contact with the sediment-matrix breccia may be flow-banded and has sharp or 



irregular margins that may be chilled at both the upper and lower contacts. Inclusions of 

sedimentary material ranging up to 20 cm in length are commonly observed in the coherent 

rhyolite close to the contact with sediment-matrix breccia. 

The sediment-matrix rhyolite breccia is interpreted to be formed by intrusion and 

intermingling of rhyolite into unconsolidated, wet volcaniclastic material. This type of breccia is 

commonly referred to as peperite (Skilling et al., 2002). 

3.3 Mafic intrusions 

Mafic intrusive rocks observed in drill core range from aphanitic to phaneritic in texture 

with less than 1 mm-sized blocky- to blade-like crystals of pyroxene and plagioclase, and 

commonly grade from a chilled margin toward increasing grain size away from the contacts of 

the basalt (Figure 8). The contacts between the mafic intrusions and the wall rocks are commonly 

sharp with a glassy margin less than 5 cm thick occurring in the intrusion and chloritization 

occurring in the adjacent wall rock. Separate centimetre-scale lobate bodies of mafic material 

intermixed with volcaniclastic material are observed locally at the contacts, most commonly in 

the wispy clast-rich breccia. This suggests that at least some of the mafic intrusions intruded into 

unconsolidated volcaniclastic material. Carbonate-epidote-quartz veins are commonly observed 

in the mafic intrusions. 

3.4 Sulfide-bearing clasts 

Sulfide-bearing clasts occur mainly along two stratigraphic horizons: at the base of the 

fining-upward normally graded succession of wispy clast-rich breccia and within quartz-phyric 

rhyolite- and sulfide clast-bearing lithic breccia (Figures 10-1 to 10-4). However, less abundant 



sulfide-beanng clasts are also observed throughout the central portion of the succession in 

volcaniclastic rocks, including in the sulfide clast-poor wispy clast-rich breccia and in the lithic 

clast-dominated sandstone and breccia. The following section focuses on examples from the two 

principal horizons (Figures 9-1 to 9-3). 

Sulfide-rich clasts in the Home West succession include clasts with less than 5% sulfide 

to massive sulfide clasts (typically composed of more than 90% sulfide with some quartz). 

Sulfides occur within or replace quartz-phyric rhyolite, aphyric rhyolite, or volcaniclastic 

material, which may have been cemented together by sulfides (Figures 9-1 to 9-3). A wide 

variety of characteristics are observed in these partly sulfide-replaced clasts. Examples include 

clasts with disseminated or stringer sulfides, including some with stringers that terminate at the 

margin of the clasts. These clasts have chlorite-rich rims adjacent to the sulfide veins and 

sericitization occurring throughout in the remainder of the clast. Some clasts of quartz-phyric or 

aphyric rhyolite also contain sulfide disseminations to semi-massive sulfide. These commonly 

have a mauve-brown colour, presumably caused by finely disseminated pyrite and sphalerite. 

Some partly sulfide-replaced clasts are composed of clastic material (including different types of 

clasts) cemented by pyrite. Similar intraclasts or clasts with little sulfide mineralization but with 

alteration that differs from in situ hydrothermal mineralization (see below) are also locally 

observed. These include intraclasts of chloritized wispy clast-rich breccia that contain other 

sulfide clasts and pinkish to strongly sericitized clasts. 

The massive sulfide clasts include massive recrystallized granular aggregates of pyrite 

with quartz distributed throughout, or colloform pyrite crusts that have quartz-rich zones 

between the colloform pyrite. In some sulfide clasts there is a mixture of porous pyrite and 

massive granular pyrite texture within the same clast. Clasts with yellow to white coloured 



sericitic portions between the granular or massive pyrite are also observed. Fractures in the 

massive pyrite are common and are most commonly filled with quartz. 

Petrographic analysis of the massive sulfide clasts reveals that the massive pyrite 

commonly contains minor amounts to traces of sphalerite and chalcopyrite occurring along 

fractures or as inclusions in the pyrite grains (Figure 9-4). Rarely they contain no sphalerite or 

chalcopyrite. Euhedral pyrite crystal faces ranging up to 1 mm in size are commonly in contact 

with quartz within quartz filled voids or fractures. Inclusions and irregularly shaped blebs of 

sphalerite and chalcopyrite are typically 0.05 mm in diameter. In some massive sulfide clasts the 

chalcopyrite and sphalerite make up to 25% of the clasts and are concentrated in the core zones 

of the massive pyrite. Chalcopyrite or sphalerite blebs commonly occur in quartz filled fractures 

or voids and are typically absent from the adjacent euhedral pyrite that appears to have been 

recrystallized. Irregular blebs of chalcopyrite in the quartz and in fractures are commonly larger 

(up to more than 1mm across) than the small inclusions found in the pyrite mass, probably 

reflecting local remobilization and recrystallization. Some clasts contain rounded to subhedral 

sphalerite grains typically 0.1-0.2 mm but ranging up to 1 mm, with clusters of very finely 

disseminated pyrite occurring in the core of the grains. Rarely, 40 um or smaller elongated 

chalcopyrite inclusions are observed within sphalerite in some clasts (resembling chalcopyrite 

disease). Some sphalerite is transparent under plane polarized light and is yellow-brown in 

colour. Sphalerite may also occur as submillimetre-scale bands in colloform pyrite crusts. These 

textures are interpreted to reflect primary deposition in the volcanogenic massive sulfide 

environment, as no obvious fabric or evidence of recrystallization is observed there. 

Some massive sulfide clasts contain granular quartz masses, with grains typically no 

larger than 0.02 mm, that resemble fine-grained volcaniclastic material outside of the clast. 



However this probably reflects the presence of a volcaniclastic matrix in the massive sulfide 

from which the clasts were derived. Quartz-filled fractures are commonly observed cutting the 

clasts; they may contain localized masses (up to 4 mm across but typically less than 1 mm) of 

bladed to subhedral chlorite (typically less than 0.05 mm) with pale blue extinction under 

crossed polarizers. Late carbonate veins (1mm) locally crosscut the clasts. Quartz crystals at the 

margins of the massive pyrite (1 mm or smaller) are commonly aligned perpendicular to the 

pyrite mass, reflecting infilling of open fractures. Small masses of chlorite are observed locally 

between the pyrite masses. 

Interpreted origins of the sulfide clasts 

Several observations clearly distinguish the clastic sulfides from hydrothermally 

introduced sulfides in the matrix of the volcanic rocks (described below). Sulfide-bearing clasts 

commonly have alteration that is not consistent with the matrix, and/or of many other clasts, in 

the host bed (such as mauve-coloured pyrite and sphalerite, or sericite alteration). Clasts within a 

single bed commonly have a variety of sulfide replacement textures ranging from sulfide 

stringers to evenly distributed disseminations to massive sulfide. Most of the sulfide clasts are 

located in beds that have a large average grain size (cobble to boulder) and also contain easily 

recognizable clast types. The beds that host sulfide-bearing clasts, and that do not occur in 

strongly hydrothermally altered zones lack sericite or chlorite alteration surrounding the sulfides 

in the matrix of the bed (strong sericite-chlorite alteration of the matrix is typically only observed 

near hydrothermally emplaced sulfide disseminations or stringers). As a result these clastic units 

contain a disproportionate amount of sulfide relative to alteration in the matrix. 



Abundant very small (<] cm), pyrite-rich fragments are commonly found in beds that 

contain massive sulfide clasts. This rubble may be difficult to distinguish from hydrothermally 

precipitated disseminated sulfide in the matrix. However, much of this sand- to pebble-sized 

pyritic material can be attributed to the breakdown of massive sulfide or partly sulfide-replaced 

clasts during transport. Rarely direct evidence that a sulfide rich portion of a clast has been 

eroded during transport is observed (Figure 9-2). 

The variety of sulfide clasts, ranging from pyrite-dominated to sphalerite-rich to 

chalcopyrite- and sphalerite-rich, implies that the clasts were sourced from different parts of an 

eroding massive sulfide body. The variety of associated alteration and host lithologies indicate 

that the source included a variety of volcanic lithofacies, including quartz phyric rhyolite, 

aphyric rhyolite, and volcaniclastic rocks (e.g., wispy clast-rich breccia) that were part of the 

host strata of the parent sulfide deposit. The presence of wispy clast breccia intraclasts in the 

uppermost horizon of sulfide-clast bearing lithofacies may indicate that transport and deposition 

of the sulfide clasts was coincident with local volcanic eruptions or that wispy clast-rich material 

was exposed at the source of the mass flows. 

The characteristics of the massive sulfide clasts observed in thin section (i.e., 

chalcopyrite and sphalerite rich core zones and euhedral pyrite rims and the occurrence of 

chalcopyrite blebs in the adjacent quartz-rich zones) suggests that there has been at least one 

episode of recrystallization and local remobilization of sulfide minerals at grain margins and 

along fractures. However, many of the primary sulfide textures have been preserved. In thin 

section, chlorite, observed locally within quartz-filled fractures, appears to be a remnant of the 

original alteration associated with the formation of the massive sulfides. A later generation of 

quartz was emplaced during the recrystallization of the massive sulfide clasts. 
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3.5 Stratigraphic architecture 

3.5.1 Subsurface architecture 

Schematic subsurface representations of the stratigraphy of the Home West succession 

are shown in plan view and cross section in Figures 10-0 to 10-4, which were constructed using 

drill core data. The logged core encompasses a corridor that covers a broad zone close to the 

surface and a narrower zone (one hole) down depths of more than 600 m (Figures 5, 6 and 11). 

Two drill cores also were logged from holes located west of the Home West outcrops (Holes 

HW-07-02, HW-07-03). The main features of the stratigraphic succession as well as lateral 

facies changes and relationships, are described in this section. 

The base of the stratigraphic succession in the Home block is dominated by amygdular 

clast-bearing lithic breccia, in a series of beds up to at least 10 m in thickness. This unit increases 

in thickness toward the west from less than 5 m to more than 20 m, as seen in plan view at 

shallow depths. Individual beds also increase in thickness to the west from approximately 5 m to 

15 m. This part of the stratigraphic succession was intruded by a 10 m-thick quartz phyric 

rhyolite, a xenolith-bearing rhyolite intrusion approximately 10 m thick (Hole S-574), and also 

hosts monomictic breccia with rotated clasts. 

Stratigraphically overlying these rocks are localized aphyric coherent rhyolite and 

monomictic breccia with rotated clasts produced by extrusion onto the seafloor and more 

abundant aphyric coherent rhyolite emplaced by subsequent intrusion of similar rhyolite into 

buried volcanic rocks. The thickness of the aphyric coherent rhyolite may be up to 40 m (Hole S-

613) but is locally thinner in the central portion of the study area at shallow depths (Hole S-614). 

Aphyric coherent rhyolite together with monomictic breccia were deposited in at least two 

stratigraphic intervals by separate extrusive events (Hole S-613), and may be laterally continuous 



over more than 100 m locally (Figure 10-1). Monomictic breccia with rotated clasts and in situ 

jigsaw-fit breccia, produced by autoclastic brecciation at the top or base of intrusive rhyolite, 

occur in intervals up to 3 m in thickness locally. This lower portion of the stratigraphic 

succession, including the aphyric rhyolite intrusions, is cut out by the Andesite fault along strike 

to the east and at depth. 

Above these rocks is a fining-upward succession of very thickly bedded, normally graded 

wispy clast-rich breccia that dominates the central part of the succession. Individual beds have a 

tabular or broadly channelized geometry spanning more than 100 m in width and may be 

upwards of 30 m thick (Figure 10-1). The overall thickness of this facies type is up to75 m in 

some locations. Several successive beds of wispy clast-rich breccia with abundant sulfide clasts 

dominate the basal portion of this succession, whereas sulfide clast-poor breccia dominates the 

top. Wispy clast-rich breccia is not observed in the far western portion of the study area. Instead, 

amygdular clast-bearing lithic breccia and intrusive aphyric coherent rhyolite is observed there 

(Figure 10-1). The wispy clast-rich breccia is partly cut out by the Andesite Fault at depth and 

toward the east, but it maintains a similar thickness overall in the eastern part of the study area. 

Above the wispy clast-rich breccia is a 50 m-thick succession of lithic clast-dominated 

sandstone and breccia intercalated with beds of quartz-phyric rhyolite clast breccia. This 

succession increases in thickness slightly at depth and towards the eastern extent of the study 

area. Near the base of this succession, suspended intraclast and cobble-boulder breccia is 

observed but only in the deep eastern portions of the drilled section. Beds of quartz phyric-

rhyolite clast breccia are commonly stacked in groups, but individual beds are difficult to 

correlate with confidence. Two groups of stacked quartz-phyric rhyolite clast breccia are 

stratigraphically separated by a succession of lithic clast-dominated breccia and sandstone and 
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can be tentatively correlated (Figure 10-3). The uppermost group is rich in amygdular clasts; the 

lower group has a higher abundance of quartz-phyric rhyolite and dense massive sulfide clasts. 

The lower group can be further subdivided into a shallower portion that contains more abundant 

massive sulfide clasts and quartz-phyric rhyolite clasts and a deeper eastern portion that contains 

more intraclasts and wispy fragments. Beds that have the greatest abundance of quartz-phyric 

rhyolite clasts and dense massive sulfide clasts are observed in the shallow west portion (Holes 

S-574, S-716), shallow east (Hole S-632), and central portions (Hole HW-07-05) of the explored 

area. The thickest intersection of these rocks is observed in the deep eastern extent of the study 

area (Hole HW-07-06). 

A 10 m-thick interval of xenolith-bearing coherent rhyolite occurs within wispy clast-rich 

breccia beds and another interval, up to 25 m thick, occurs above within and adjacent to the lithic 

clast-dominated units. The upper xenolith-bearing coherent rhyolite extends at least 200 m 

laterally and pinches out towards the east (Figure 10-1). The relationship between the xenolith-

bearing rhyolite and aphyric coherent rhyolite, which occurs in abundance along the western 

extent of the study area, is unclear and they may be related to each other. The xenolith-bearing 

rhyolite is thicker and is observed at a higher stratigraphic position in the shallower western 

extent of the study area than in the deeper eastern extent (Figures 10-1 and 10-2). Xenolith-

bearing coherent rhyolite occurs in the immediate footwall of quartz-phyric rhyolite clast breccia 

which contains clasts of the xenolith-bearing rhyolite, indicating that the coherent rhyolite was 

emplaced prior to the deposition of some of the overlying volcaniclastic rocks. 

Above the sandstone, quartz-phyric breccia, and xenolith-bearing coherent rhyolite, is a 

second sulfide clast-poor wispy clast-rich breccia that is up to of 25 m thick locally, together 

with beds of amygdular clast-bearing lithic breccia that are up to 10 m thick. The amygdular 



clast-rich breccia occurs above the lithic clast-dominated sandstone and breccia and quartz-

phyric rhyolite clast breccia in the shallow western portion of the study area (Figure 10-1). In the 

shallow eastern part of the study area, wispy clast breccia occurs above these units. Both the 

amygdular clast-rich lithic breccia and the wispy clast-rich breccia at this stratigraphic level 

pinch out at depth in the section. Sandstone beds followed by amygdular clast-bearing lithic 

breccia lie above the quartz-phyric rhyolite clast breccia in the deeper parts of the section (Holes 

HW-07-05, HW-07-06). Finally, the succession is capped by aphyric coherent rhyolite, which is 

at least 100 m thick locally. Sediment-matrix breccia and in situ jigsaw-fit breccia is commonly 

observed along the margin of the coherent rhyolite. This rhyolite obscures the distribution of the 

uppermost volcaniclastic units. 

Notable east-west facies changes occur at a location west of the subvertical fault where 

deformation is observed in outcrop (Figure 10-1). This far western part of the study area is 

dominated by amygdular clast-bearing lithic breccia and intrusive aphyric coherent rhyolite 

(Figures 10-1 and 10-2, and Holes HW-07-02, HW-07-03), whereas monomictic breccia, wispy 

clast rich breccia, lithic clast-dominated sandstone and breccia, and quartz-phyric rhyolite 

breccia are observed to the east. The zone along which these changes occur is characterized by a 

change in the bedding orientation from beds oriented east-west in the east to beds to with a 

north-south orientation in to the west, as well mafic intrusions and late faulting. 

3.5.2 Mafic intrusions 

Mafic intrusions occur throughout the studied section, including within the Andesite fault 

locally and within the thick succession of aphyric coherent rhyolite that occurs at the top of the 

stratigraphic succession. They are more abundant at shallow depths and close to the area in 



which late faulting has occurred (Figure 10-1). East-west trending mafic intrusions are 

commonly observed along bedding contacts in the wispy clast-rich breccia but also crosscut beds 

that have a north-south (176/83) bedding orientation observed in outcrop (Figure 10). Both 

subvertical north-south oriented mafic intrusions and east-west oriented intrusions crosscut the 

volcanic stratigraphy. Sills and dikes are also commonly observed adjacent to and within the 

xenolith-bearing coherent rhyolite at shallow depths. Subvertically oriented mafic dikes in the 

central portion of the study area host late faults that are characterized by rubble zones (Figure 10-

1). These mafic intrusions could possibly represent several generations of intrusions. Some are 

intruded after the observed bedding changes in outcrop. 

3.5.3 Depositional history and paleo-environment 

The explored sections of the Home West block are part of a complicated volcaniclastic 

rock-dominated environment dominated by a wide variety of mass-flow deposits, numerous 

rhyolite intrusions, and localized extrusive rhyolite flows. None of the mass flow deposits show 

signs of hot deposition. The volcaniclastic stratigraphy can be divided into two main styles of 

deposition. Thick deposits of wispy clast-rich breccia and amygdular clast-bearing lithic breccia 

are interpreted to have formed following voluminous explosive volcanic eruptions in the 

subaqueous environment. Lithic clast-dominated breccia and sandstone and quartz-phyric 

rhyolite clast breccia were deposited by mass flows related to mass wasting of rocks or 

sediments upslope or, to a lesser extent, resulting from small volcanic eruptions. The thick 

deposits formed by explosive volcanism dominate the top and base of the stratigraphic 

succession, whereas the central part is dominated by mass-flow deposits related to mass wasting 

or small explosive eruptions. 
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The sulfide clasts in the succession were derived from at least one massive sulfide body 

located somewhere along the paleo-seafloor and were deposited along two principal stratigraphic 

intervals in the lower and central portions of the stratigraphic succession. The lowermost interval 

of sulfide clasts occurs along the base of a fining-upward succession of normally graded wispy 

clast-rich breccia, and the uppermost sulfide clasts are hosted in quartz-phyric rhyolite clast 

breccia. 

The increase in the number of quartz-phyric rhyolite clast breccia beds, the decrease in 

the abundance and size of dense massive sulfide fragments and associated quartz-phyric rhyolite 

clasts along the same corridor, the thickening of interstratified sandstone beds, and the paucity of 

intrusive or extrusive rhyolite, towards the deep eastern extent of the study area, suggests that 

there was a shift from a proximal constructive high to a more distal environment at depth. This is 

also supported by the presence of cohesive debris flow deposits at depth (suspended intraclast 

and cobble-boulder breccia, Holes HW-07-06 and HW-07-07) which can have long runout 

distances and typically come to rest on relatively shallow slopes (cf. Mulder and Alexander, 

2001). These facies relationships suggest that the transport direction was down-plunge, from 

close to the present day surface toward deeper portions of the study area and that the clastic 

materials originated from areas that are now eroded. 

Paleo environmental and topographic reconstruction of the Home Block by Barrett et al. 

(1991) places the Home stratigraphy on the slope of a volcanic edifice with radial, and 

concentric, synvolcanic faults that host the Home massive sulfide deposits. The axial faults of 

the Home graben have been suggested to represent cauldron margin radial faults, whereas the 

graben cross faults represent concentric ring structures (Kerr and Mason, 1990; Barrett et al., 

1991). It was proposed that the Home stratigraphy, which is now dipping vertically, was 
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deposited on the northward slope of the volcanic edifice such that it would be facing the Noranda 

Cauldron if it where righted without rotation (Barrett et al. 1991). Evidence used to support this 

reconstruction includes the transition of facies from rhyolite flows and flow breccia at the base of 

the succession to clastic rhyolitic rocks at the top (in section), as well as the transition from 

massive rhyolite to breccias to tuffs toward depth (along strike) which reflects transition from a 

proximal to distal setting relative to a rhyolitic extrusive center (Barrett et al. 1991; Roobol and 

Hackett, 1987). Observations at Home West are in agreement with the findings of these authors 

and record changes down-plunge from proximal to distal relative to a rhyolite extrusive center 

near the present day surface (Figures 10-7 and 10-8). The distribution of facies and sulfide 

fragments at Home West is thus broadly similar in style to the No. 5 Zone, although most likely 

at a lower stratigraphic interval (older) than the Home deposit. The upslope massive sulfides, 

which were the source of the sulfide clasts, have most likely been eroded. 

The relative timing of the intrusion of the xenolith-bearing coherent rhyolite has been 

constrained to the same period in which the succession of lithic clast-dominated sandstone and 

breccia and quartz-phyric rhyolite clast breccia was being deposited. This is supported by the 

occurrence of clasts of xenolith-bearing rhyolite in overlying quartz-phyric rhyolite clast breccia. 

The xenolith-bearing rhyolite is intrusive in character wherever it is observed in drill core and in 

outcrop, meaning that it was extrusive or was exposed at the seafloor by synvolcanic faults in an 

area that is not currently mapped. Most likely the exposure or extrusion of xenolith-bearing 

rhyolite occurred up-dip close to the massive sulfide mineralization at a location that has been 

eroded. 

The aphyric rhyolite intrusions at the base of the succession may have been emplaced 

following the extrusion of rhyolite onto the sea floor, the latter producing the observed facies 



association of curviplanar fragment monomictic breccia with rotated clasts and coherent aphyric 

rhyolite. This change in style of emplacement likely occurred after the effusive rhyolite was 

buried by wispy clast-rich breccia. The intrusion of rhyolite into the succession may have caused 

a doming of the stratigraphy locally, affecting the distribution of overlying volcaniclastic 

material. These intrusions are closely associated with hydrothermal alteration and mineralization 

locally (see below). 

Discontinuities in facies from east to west may be explained by synvolcanic faulting, or 

alternatively by folding, as suggested by bedding orientation changes in outcrop. Synvolcanic 

faulting is consistent with the large thickness changes of wispy clast-rich breccia, lithic clast-

dominated sandstone and breccia, and quartz-phyric rhyolite clast breccia from east to west. 

However, the zone where these changes seem to have occurred is poorly represented in drill 

core. The mafic intrusions that occur in this part of the succession post-date the felsic volcanic 

rocks and may have intruded along previously existing syn-volcanic faults. Textures observed 

locally, such as intermingling of mafic intrusion with sediment, suggest that at least some of the 

mafic intrusions were emplaced when the succession was not completely consolidated. Potential 

synvolcanic faults have also been identified in outcrop (Thomas Monecke, personal 

communication, 2008). Synvolcanic faults previously identified in the Home stratigraphy are 

individually of limited vertical extent and are rarely intruded by mafic dikes (Kerr and Gibson, 

1993). 



Summary of the depositional events 

The following is a summary of the relative timing of geological events related to the 

construction of the Home West stratigraphy, based on facies relationships and other geological 

observations in this study. 

1) Clast-rotated monomictic breccia (hyaloclastite) related to a nearby, but not observed, 

extrusive coherent rhyolite was deposited at the base of the succession. 

2) Amygdular clast-bearing lithic breccia (resedimented syn-eruptive mass-flow) was deposited, 

most likely in response to a nearby volcanic eruption. 

3) Rhyolite was extruded onto the sea floor on top of the amygdular clast-bearing lithic breccia, 

producing aphyric coherent rhyolite and associated overlying clast-rotated monomictic breccia. 

4) Quartz-phyric rhyolite intruded into the volcanic pile (timing uncertain). 

5) Up to 75 m of sulfide clast-bearing wispy clast-rich breccia (these are the first beds rich in 

sulfide clasts) and sulfide clast-poor wispy clast-rich breccia and sandstone were deposited onto 

the sea floor in a fining-upward, normally graded succession as mass flows triggered by a series 

of nearby volcanic eruptions. 

6) Aphyric coherent rhyolite intruded into the volcanic stratigraphy at the base of the wispy 

clast-rich breccia. 

7) Tabular sandstone and breccia beds, possibly generated as overbank facies locally, were 

deposited adjacent to and coevally with beds of quartz-phyric rhyolite clast breccia (these are the 

second set of beds rich in sulfide clasts). 

8) The xenolith-bearing rhyolite was intruded into the pile and locally extruded or was exposed, 

possibly by synvolcanic faulting. This is demonstrated by the presence of clasts of xenolith-

bearing coherent rhyolite in stratigraphically-overlying quartz-phyric rhyolite clast breccia. Older 
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beds of quartz-phyric rhyolite clast breccia are locally crosscut or lie stratigraphically beneath 

the maximum stratigraphic level of the xenolith-bearing rhyolite. 

9) Tabular lithic clast-dominated sandstone and breccia beds were deposited adjacent to and 

coevally with quartz-phyric rhyolite clast breccia that locally directly overlies the xenolith-

bearing rhyolite (these are part of the second set of beds rich in sulfide clasts). 

10) Amygdular clast-bearing lithic breccia, amygdular clast-bearing and sulfide clast-poor wispy 

clast-rich breccia, and lithic clast-dominated sandstone are deposited at the top of the succession. 

11) Aphyric coherent rhyolite was emplaced within unconsolidated volcaniclastic material 

producing sediment-matrix breccia and in situ jigsaw-fit breccia along contacts locally. This 

rhyolite caps the volcanic succession defined by the limits of the study area. 



4. Alteration and Gold Mineralization 

Gold mineralization is spatially associated with two separate stratigraphic intervals or 

zones, referred to as the New Zone and West Zone (Figure 10). The New Zone lies 

stratigraphically below the West Zone. Gold assay data from 90 drill cores that penetrate the 

western Home Block were used to construct long sections of the mineralized zones (Figures 11-1 

and 11-2). Detailed records of the geology, sulfide mineralization, and alteration, from 20 of 

these drill cores have been used to interpret the origins of the mineralized zones (Appendix A). 

4.1 New Zone 

Mineralization in the New Zone is situated near the base of the volcanic succession and is 

roughly conformable with bedding, striking at approximately 281 degrees. In long section 

(Figure 11-1) the New Zone pinches out at depth and is faulted locally by late splay faults off the 

Andesite fault (Figure 10). The western limit of the New Zone is poorly constrained from drill 

core but appears to coincide with important facies changes and/or bedding orientation changes 

observed in outcrop (Figure 10). To the east, the New Zone and the host stratigraphy are 

truncated by the north-dipping Andesite Fault (Figure 10). 

Gold mineralization in the New Zone occurs mainly within, but not limited to, intrusive 

or extrusive aphyric coherent rhyolite, and is associated with pyrite-rich veins or stringers up to 1 

cm wide (commonly 1 to 3 mm), disseminated euhedral pyrite (up to 1 cm but commonly less 

than 1mm) and vein-like blebs or masses of granular or fine-grained pyrite (Figures 12-1 to 12-

6). Gold-bearing pyrite veinlets also occur in the volcaniclastic rocks adjacent to the coherent 

rhyolite, including in monomictic breccia with rotated clasts and wispy clast-rich breccia. The 

pyrite veinlets have a chlorite-rich alteration rim up to 10 mm wide and a sericite halo that 



occurs abruptly outside the chlorite and grades away from the margin of the vein or saturates the 

adjacent wall rock. Chlorite also occurs surrounding the disseminated sulfides, in patches and 

within the matrix of the host rocks. 

At a broader scale, a 10 m-thick zone of moderate to strong sericitization is associated 

with the New Zone gold mineralization (Holes S-614 and S-575, Figure 12-9). Sericitization 

occurs as matrix replacement in coherent rocks and within the matrix between clasts in 

volcaniclastic rocks. Chlorite is less abundant at this scale, as matrix and clast replacement 

adjacent to and within aphyric coherent rhyolite. 

4.2 West Zone 

In long section the West Zone comprises two separate areas of high gold concentration 

with little overlap (Figures 11-1 and 11-2). The first is best developed at surface and pinches out 

at an elevation of 5125 m; the other occurs at a higher stratigraphic level below an elevation of 

5150 m. The true boundaries of the zone have not yet been delimited. The gold zones are not 

confined to any one bed but occur as broadly conformable intervals within xenolith-bearing 

coherent rhyolite, lithic clast-dominated breccia and sandstone, quartz-phyric rhyolite clast 

breccia, and wispy clast-rich breccia (Figure 10). 

Sulfide mineralization and alteration in the xenolith-bearing coherent rhyolite is similar 

to that of the New Zone, with pyrite-rich veins up to 10 mm thick (more commonly from 1 to 3 

mm). Narrow rims of chlorite-rich alteration (up to 10 mm wide) and a sericite halo decreases 

away from the veins (Figure 12-1 to 12-6, Appendix A). Some pyrite veins are associated with 

chlorite only. Gold-enriched, fine-grained pyrite veins up to 30 mm wide and with sharp margins 

also occur in volcaniclastic rocks (Hole HW-07-05). In wispy clast-rich breccia, below the 
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xenolith-bearing coherent rhyolite, the pyrite is mainly disseminated, euhedral to subhedral, and 

fine-grained (blebs up to 10 mm) with chlorite alteration haloes. Stringers are more common in 

the coherent rhyolite. Gold is also enriched in sulfide disseminations and within sulfide laminae 

in lithic clast-dominated sandstone locally (Holes HW-07-06, S-572). 

Drill core data reveal a potential spatial relationship between certain mafic intrusions in 

the West Zone and the incidence of high gold grades. The highest gold grade intersections for the 

West Zone occur (e.g., Holes S-573, HW-07-04, S-715, S-575, S-716, S-714) in proximity to, 

and most notably stratigraphically below, certain mafic intrusions in the shallow western portion 

of the study area (Figure 4). Sulfide mineralization, chloritization and elevated gold grades are 

also observed adjacent to mafic dikes away from the high grade mineralization in the center of 

the West Zone (Holes S-631 and S-632, Appendix A). Traces of sulfides occur in mafic 

intrusions occurring close to zones of relatively strong sulfide mineralization and alteration (Hole 

S-573). However, mafic intrusions that are observed either within or outside of the gold zones 

typically have minimal sulfide mineralization and do not possess the same sericitization and 

chloritization observed throughout the succession. Unlike the hydrothermal alteration associated 

to gold in the volcanic succession (see below), the mafic intrusions typically have carbonate-

epidote-quartz veins. Euhedral to subhedral pyrite cubes up to 4 mm in diameter, occur locally in 

these mafic intrusions in the groundmass or along quartz-carbonate veins. Mafic dikes with 

brecciated contacts containing sulfide mineralization and carbonate-epidote-quartz veining are 

observed locally above a gold zone in Hole S-716. Some of the mafic sills and dikes are altered 

(sericite +/- silica) to light green-grey or brown color. However, most are unaltered, and there is 

no correlation between alteration of the dikes and proximity to the gold mineralization zone. 



4.3 Alteration 

Alteration has been logged based on a relative scale from 0 to 5 (none, traces/weak, 

moderate, moderate-to-strong, strong, intense) (Appendix A). Sericite and chlorite alteration are 

observed throughout the Home West succession. However more intense zones of sericitization 

and chloritization are observed locally, including some that are associated with specific intrusive 

rhyolite bodies (Figures 10-5 and 12-9). The observed distribution suggests that there are two 

principal styles of alteration, namely chloritization and sericitization associated with parts of 

specific synvolcanic rhyolite intrusions in the western portion of the study area and more 

widespread background chloritization +/- sericitization. 

The most clearly defined alteration in drill core is centered on the xenolith-bearing 

coherent rhyolite and the coherent aphyric rhyolite that occurs near the base of the stratigraphic 

succession. Chloritization can be mapped out over the extent of the xenolith-bearing coherent 

rhyolite intrusion in the West Zone (Figure 10-5). It is strongest in a central area at shallow 

depths (e.g., Hole S-572), where the rhyolite is altered to dark grey to black. Chloritization 

decreases outwards towards the east, west and at depth. Sericitization is more closely linked to 

sulfide mineralization in the xenolith-bearing rhyolite, and occurs with higher intensity towards 

the margin of the rhyolite intrusion, commonly extending into the adjacent volcaniclastic rocks 

(Holes S-716, S-714, S-575). Similar patterns are observed in the aphyric coherent rhyolite and 

associated breccia in the New Zone. Sericite, sulfide, and chlorite alteration and gold 

mineralization decrease over several tens of metres from the contact with the coherent aphyric 

rhyolite into the overlying wispy clast-rich breccia (Hole HW-07-04). The alteration surrounding 

the xenolith-bearing coherent rhyolite and the coherent aphyric rhyolite that occurs near the base 

of the stratigraphic succession can be summarized this way; Alteration is most intense in areas 
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with elevated gold grades in the shallow portion of the West Zone and New Zone. Chloritization 

is stronger than sericitization in the center of the rhyolite bodies, with more abundant 

sericitization at the margins and in adjacent volcaniclastic rocks. This relationship is observed in 

S-575 at the New Zone and the West Zone. In S-572 the center of the xenolith-bearing rhyolite is 

strongly chloritized but contains almost no sulfide mineralization, whereas the margins are 

strongly sericitized (with chloritization occurring only at the margins of pyrite veins) and contain 

abundant sulfide mineralization as well as gold (Appendix A). 

In the stratigraphically highest part of the West Zone intersected down-plunge, 

background sericitization is the dominant alteration style and occurs as matrix or clast 

replacement in the host volcanic rocks. Background chloritization dominates in the wispy clast-

rich breccia in the shallow portions of the study area. These rocks also locally contain rare 

chalcopyrite stringers (Figures 10-5 and 12-3a). 

Several intersections (up to 4 m in drill core) of volcaniclastic rocks and coherent rhyolite 

in the upper portion and lower portion of the strati graphic succession contain abundant brown, 

orange, or pink spots comprising epidote and carbonate and/or garnet that are typically 1 mm or 

less in size (Figure 12-9). This spotted alteration occurs consistently above at least one interval 

of the West Zone mineralization or below the New Zone. A brightly coloured zone of alteration 

comprising white mica +/- epidote +/- calcite with traces of hematite occurs at approximately the 

same stratigraphic interval. This alteration is observed in rocks on both sides of the late 

subvertical fault. White mica +/- epidote +/- calcite +/- hematite alteration in the aphyric 

coherent rhyolite at the top of the stratigraphic succession occurs primarily along polygonal 

fractures but also commonly as background alteration that permeates the rock. Both the spotted 

alteration and the brightly coloured alteration are patchy and are not easily correlated from hole 



to hole but they occur in a consistent stratigraphic position relative to West Zone and New Zone 

mineralization (Holes S-631, S-714, S-572, S-574, S-576, HW-07-04). Additionally, they are 

better defined in the shallow western portion of the study area near the surface. This mimics the 

general distribution of chlorite observed in the xenolith-bearing coherent rhyolite. Although they 

are spatially associated with mineralization, the white mica +/- epidote +/- calcite +/- hematite 

and spotted alteration zones are devoid of gold. 

4.4 Petrography of sulfides 

Stringer veins 

Sulfide-rich stringer veins occur throughout the central part of the Home West 

succession. They represent approximately 45% of the total sulfides (excluding sulfide clasts) 

observed in outcrop and drill core. Stringers are most prominent in the aphyric coherent rhyolite 

as well as the xenolith-bearing coherent rhyolite in the central portion of the succession 

(Appendix A) but also occur in the central part of the succession as more diffuse stringers in 

volcaniclastic rocks. Rare chalcopyrite-rich stringers have been observed below the intrusive 

rhyolite bodies in chloritized or sericitized volcaniclastic rocks (Hole S575, 135 m and Hole 

S576, 15 m). 

The pyrite stringers in the Home West succession variably contain minor sphalerite and 

chalcopyrite (Figures 12-3 and 12-4). Stringers are commonly crudely zoned with a pyrite-

and/or chalcopyrite-rich core. Crystalline quartz (commonly with length oriented perpendicular 

to the pyrite faces), muscovite, and sphalerite occur toward the margins of individual veins. Fine­

grained masses of chlorite with a blue-black extinction or green bladed crystals commonly occur 

toward the margin of, or adjacent to, the stringer. 



Sulfide laminations 

Sulfide laminations are commonly observed in planar-laminated sandstone beds within 

the stratigraphic succession (Figure 7-6, Appendix A). They represent approximately 10% of the 

total sulfides (excluding sulfide clasts) observed in outcrop and drill core. In thin section the 

sulfide laminations are defined by intervals rich in pyrite grains or crystals and quartz, intervals 

rich in sphalerite grains, and also zones of lozenge-shaped grains or semi-continuous bands and 

patches up to 2 mm thick that are composed of quartz, pyrite, sphalerite, rare chalcopyrite, and 

white mica (Figures 12-7 and 12-8). Within these semi-continuous quartz-rich patches, irregular 

sphalerite grains (up to 0.5 mm) and blebs of chalcopyrite (up to 0.25 mm) are observed, 

including some sphalerite with fine grained chalcopyrite inclusions (chalcopyrite disease) in the 

central portion of the grain. Pyrite grains typically have some euhedral crystal faces; irregular or 

ragged shaped pyrite grains are also observed. Porous pyrite grains with core zones containing 

voids as well as sphalerite and chalcopyrite blebs, similar to what are observed in massive sulfide 

clasts, are observed locally throughout. The concentration of pyrite grains sometimes appears to 

be greatest at the base of individual laminae, gradually decreasing towards the top or more rarely 

towards the base. Horizons that are rich in sphalerite grains are more diffuse, forming vague 

laminations (1-2 mm). The sphalerite grains rarely contain inclusions of pyrite or fine-grained 

chalcopyrite, and the central parts of sphalerite grains are commonly transparent under plane 

polarized light. The matrix of the sandstone beds that host the sulfides is typically composed of 

quartz, white mica and variable amounts of chlorite. 

While some sulfide laminations appear to represent sulfide impregnation of more 

permeable layers, some of the sulfide laminations could locally be clastic sulfides. In particular, 

the sand-sized grains of sphalerite in the sandstone and some porous pyrite grains are interpreted 
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to represent sulfide-bearing clastic material. This is supported by the similarity of the mineralogy 

in the laminations and in the massive sulfide clasts, including the presence of sphalerite- and 

chalcopyrite-inclusion-rich zones in pyrite grains. The fine-scale grading commonly observed 

might also suggest deposition as fine-grained detrital layers (e.g., caused by density separation of 

pyrite grains during the formation of planar lamination). Kerr and Gibson (1993) observed fine­

grained clastic sulfides in the lithic clast dominated breccia and sandstone. At least one episode 

of recrystallization has altered and/or obscured the primary textures, so it is difficult to say with 

confidence to what extent the laminae represent original clastic textures. Sulfide laminations are 

interpreted to have been hydrothermally emplaced when they have a crude, stringer-like 

distribution of pyrite and quartz and/or sphalerite and the laminae may have formed 

preferentially along planar laminations characterized by higher fluid permeability. 

Sulfide disseminations 

A variety of sulfide dissemination textures occur at Home West (Figures 12-5 and 12-6). 

They represent approximately 45% of the total sulfides (excluding sulfide clasts) observed in 

outcrop and drill core throughout the succession. The most common sulfide dissemination 

textures include granular aggregates and masses of euhedral pyrite crystals surrounded by green 

chlorite and quartz. Others, typically those within strongly sericitized zones, lack chlorite around 

their margins. Mixtures of disseminated pyrite and sphalerite with associated chlorite-rich haloes 

are also rarely observed. The chlorite, which is most commonly brownish blue or purple under 

crossed polarizers (similar to what is observed in the stringers), typically occurs as fine grained 

masses or may be composed of visible bladed crystals ranging up to 0.025 mm in size. Quartz 

typically forms euhedral crystals perpendicular to the margins of pyrite grains (especially in 
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pressure shadows), however randomly oriented rice-shaped grains of quartz with uneven or 

ragged margins are observed locally within the chloritized zone. Small patches of epidote and 

carbonate also have been observed associated with some disseminated sulfides within the epidote 

alteration zone that occurs locally above the West Zone. Pyrite or sphalerite within the 

disseminations are commonly overprinted by bladed intersecting muscovite crystals that can 

range up to greater than 1mm in length, or smaller chlorite crystals that can range up to 0.025 

mm. However, the association with fine-grained chlorite and large bladed crystals of muscovite 

is thought to be characteristic of hydrothermal sulfide disseminations and clearly distinguishes 

this style of mineralization from clastic sulfides. 

Occurrence of Gold 

Native gold has been observed in thin section within disseminated and stringer sulfides, 

interpreted to have formed by in situ hydrothermal sulfide mineralization, in both the New Zone 

and the West Zone (Figure 12-2, Appendix A). Samples in which gold has been observed have 

well defined hydrothermal chlorite and sericite alteration. The gold occurs in euhedral to 

subhedral pyrite grains or masses of grains and is consistently observed within fractures and in 

pyrite inclusions, locally together with sphalerite and/or chalcopyrite. The gold grains range in 

size up to 0.05 mm. 



4.5 Geochemistry 

Samples taken for whole rock geochemical analysis of the Home West succession were 

obtained from drill holes S-714, S-715, S-716, S-573, and S-574. Samples of representative rock, 

30 to 50 cm long, were taken at intervals with a typical spacing of approximately 10 m. Sulfide 

fragments were avoided in order to assess the effects of hydrothermal alteration throughout the 

succession. Samples were powdered and analyzed at Actlabs for various elements using 

instrumental neutron activation analysis (INAA), fusion followed by acid digestion and 

inductively coupled plasma mass spectrometry (FUS-MS), fusion followed by acid digestion and 

induced coupled plasma emission spectrometry (FUS-ICP), four-acid digestion followed by 

inductively coupled plasma mass spectrometry (TD-MS), nitric acid and peroxide digestion 

followed by induced coupled plasma mass spectrometry (NP-MS), coulometry and other infra 

red measurement techniques (COUL, IR), fire assay with an atomic absorption spectrometry 

finish (FA-AA), and cold vapour atomic absorption spectrometry (FIMS). The results of the 

whole rock data are given in Table 1 (Appendix B). The data obtained have been used to 

characterize intrusive units within the succession, aid in the interpretation of alteration, and to 

construct geochemical and metal zonation profiles of the typical Home West volcanic 

succession. Assay data (Appendix A) provided by Xstrata Copper Canada and Alexis Minerals 

were also examined. 

4.5.1 Least-altered rhyolite composition and discrimination diagrams 

The least-altered Home West rhyolite is an aphyric coherent rhyolite in the upper portion 

of the succession (e.g., Hole S-572, 151m, Hole S-716, 22 m). This rhyolite caps the volcanic 

succession and occurs up to, and possibly beyond, the Home Creek Fault in drill core. This least-



altered rhyolite (5 samples) was selected based on a comparison with major element and trace 

element geochemistry of least-altered Home and Quemont rhyolites in Maclean and Hoy (1991), 

calculated AI and CCPI alteration indices with cut off values of <20 and <50 respectively, and 

low S content (Tables 1 and 2). The 5 least-altered rhyolite samples originate from the same 

aphyric rhyolite body at the top of the succession which is sericitized compared to least altered 

Home and Quemont rhyolite (Figure 13-lb). Least-altered Home West rhyolite plots within the 

FHIa rhyolite field similar to Home and Quemont rhyolite (Figures 13-2a). Rare earth element 

plots of Home West rocks are comparable to those of Home and Noranda-wide REE profiles 

outlined in Kerr and Gibson (1993), suggesting that the rhyolites have a similar origin (Figure 

13-2b). Home rocks show REE depletion compared to typical Noranda rhyolite (Fig 13-2b) and 

have a wide variation in Eu values (Figures 13-3 to 13-6). The unusual positive Eu anomalies, 

which occur more commonly in intrusive rhyolite are unlikely to represent primary igneous 

chemistry but instead may reflect subsequent alteration by circulating hydrothermal fluids. Eu 

enrichment in the fluids may originate from the destruction of Plagioclase and Clinopyroxene 

throughout the succession and within the footwall rocks. Alternatively the positive anomalies 

may be attributed to the incorporation or a small amount of mafic material into the melts that 

later produced these lithofaces. This may be explained in part by the observation of mafic 

Xenoliths in some of the rhyolite, and is supported by the relative REE depletion in the majority 

of samples with positive Eu anomalies. The Home West rhyolites form a broadly coherent group 

that is likely related to least-altered Home and Quemont rhyolite (Figures 13-7 and 13-8). Figure 

13-7 shows evidence that the Home West rhyolite is equivalent to Home and Quemont least-

altered rhyolite but that it may have undergone mass loss relative to the latter, as the immobile 

AI2O3 and Ti02 are present at higher concentrations. Home West rhyolite plots within the in-



plate field of Gorton and Schandl (2000) reflecting the association with ensimatic crust, as 

observed in many other Archean rocks of the Abitibi subprovince and in the Main Camp (Figure 

13-9). 

4.5.2 Major element geochemistry 

At Home West CaO and Na20 are notably depleted in altered rocks in the middle of the 

succession, within and between the West Zone and New Zone (Figures 14-1), whereas K2O is 

enriched throughout the sampled section relative to least altered rhyolite, decreasing slightly 

toward the top of the succession. MgO values are highest at the base and central parts of the 

succession and lowest at the top. The distribution of Na20 and CaO partly reflects depletion in 

the central part of the succession due to hydrothermal alteration (replacement of feldspars by 

sericite). K2O enrichment reflects sericitization that is present throughout the succession and 

MgO likely reflects chloritization in the most intensely mineralized or altered zones as well as 

the abundant chlorite wisps in the wispy clast breccia. Si02 ranges from 60 to 75 wt% throughout 

the succession with the highest values in rhyolite intrusions and at the top of the succession, 

reflecting silicification (Figure 14-2). The local enrichment of CaO reflects the occurrence of 

calc-silicate alteration at the top and bottom of the succession, possibly caused by metamorphism 

of a carbonate alteration assemblage. Carbonate is present at the top and base of the succession 

only (Figure 14-2) and is also likely related to calcite stringers associated with the calc-silicate 

alteration assemblage that is observed in this part of the succession. S is most abundant in the 

central part of the succession with lower concentrations at the top and base; the highest values (8 

wt. %) occur within the West Zone and New Zone (Figure 14-3), reflecting the distribution of 

hydrothermal sulfide (clasts were not included in the samples). Fe203 enrichment occurs within 



the mineralized zones and in the wispy clast-nch breccia that dominates the central portions of 

the succession (where MgO remains low). The enrichment is attributed to pyrite associated with 

mineralization, but also suggests that the abundant chlorite contained in the wisps may be a Fe-

rich end member (Figures 14-7 and 14-8, Table 1). 

A Chlorite-Carbonate-Pyrite Index (CCPI, Large et al., 2001) and Ishikawa Alteration 

Index (AI, Ishikawa et al., 1976) box plot (Figure 14-5), as well as a sericitization plot (Figure 

14-6) were constructed for the Home West succession. These reveal a relatively abrupt transition 

from least-altered rocks toward strongly sericitized and chloritized samples most closely 

associated with mineralization. The aphyric coherent rhyolite at the top of the succession does 

not show the same degree of sericitization and chloritization that is observed in the other 

intrusive rhyolites in the succession, supporting the suggestion that it was emplaced into the 

volcanic pile late relative to hydrothermal mineralization. Profiles showing CCPI and AI for the 

Home West succession show that alteration is strongest in the middle of the succession (Figures 

14-7 and 14-8). 

4.5.3 Trace element geochemistry 

Metals, such as Zn, Cu, Pb, Mn, As, and Ba reflect the hydrothermal mineralization and 

alteration of the host rhyolite and volcaniclastic rocks; clasts were avoided in die sampling. Pb 

and As have similar distributions with high values occurring at the margins of the gold zones 

(Figure 14-3). There is a consistent metal zonation within the West Zone, with Cu at the 

stratigraphic base of the zone followed by elevated Au values and then Zn toward the top (Figure 

14-4). The data available suggest that this zonation may be reversed within the New Zone, with 

Zn towards the stratigraphic base followed by Au and Cu at the top. The distribution of metals is 
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roughly symmetrical about the middle of the studied succession which is the most intensely 

altered. Zn and Cu are related to sulfide stringers and disseminations. Cu enrichment, in 

particular, is explained in part by the occurrence of rare chalcopyrite-dominated stringer veins 

that are observed only at shallow depths in the chloritized central portion of the wispy clast-rich 

breccia between the two zones of gold mineralization (Figure 12-3a). Mn is enriched at the base 

of the stratigraphic succession relative to the top (e.g., concentrations greater than 1 wt.% at the 

base of S-574) and both at the top and base of the stratigraphic package in holes in the western 

portion of the study area (e.g., holes S-574 and S-716). Mn enrichment is associated with calc-

silicate alteration and likely reflects the presence of manganiferous carbonate and garnet. Ba is 

distributed symmetrically about the central portion of the succession and roughly mimics the 

distribution of Cu. Ba enrichment could be associated with sericitization, and likely reflects the 

presence of Ba-rich muscovite in the sericitized volcanic rocks. 

4.5.4 Gold 

Whole rock samples have gold concentrations between nil and >3 g/t Au with values 

typically higher than 0.5 g/t Au within the gold zones. Assay data provided by Xstrata Copper 

Canada and Alexis Minerals (Appendix A) suggest that sulfide clasts may be slightly enriched in 

gold relative to background gold levels. Beds with coarse sulfide clasts that occur outside of the 

West Zone and New Zone locally have gold grades higher than 1 g/t Au (Appendix A). 

However, whole rock data indicate that disseminated sulfides have grades greater than 3 g/t Au; 

the highest grade in stringers reported was 1.3 g/t Au. K2O, Fe, S, Cu, Zn, and Cd correlate with 

gold in whole rock data but Cu and Zn do not correlate with Au on a sulfur-normalized basis 

(Table 3). Ag, Cd and In are the metals that best correlate with gold when normalized to sulfur. 



4.6 Interpretation 

Moderate to strong sericitization is most closely associated with gold mineralization in 

both mineralized zones, although less intense in the West Zone. The typical features associated 

with increased gold concentration in volcaniclastic or coherent rocks are a combination of 

sericitization and disseminated and/or stringer pyrite with chlorite at the margins of the sulfide 

veins or disseminations (Figure 12-1). Sulfide clasts are not the source of gold enrichment nor do 

they contribute significantly to gold grade within the mineralized zones, as revealed in assay data 

(Appendix A). However, small quantities of gold in beds containing massive sulfide clasts 

(Holes S-575, S-574, S-576) may indicate minor enrichment in the source or local overprint by 

gold-rich veins and disseminated sulfide. 

The gold mineralization in the West Zone and New Zone is attributed to broadly 

synvolcanic circulation of gold-rich hydrothermal fluids through the volcanic pile. Supporting 

this is the spatial relationship of alteration and mineralization to the body and margins of the 

xenolith-bearing coherent rhyolite and aphyric coherent rhyolite intrusive bodies. The latter 

suggests that gold mineralization may have occurred coevally with intrusion of the rhyolite. 

However, these synvolcanic intrusive rhyolite bodies are not mineralized everywhere and the 

gold is commonly hosted in nearby volcaniclastic rocks. Thus, the intrusions may have acted as 

conduits for fluids locally or may have remobilized gold if they intruded across mineralized 

zones or disrupted zones of active hydrothermal fluid circulation along synvolcanic faults. The 

changes in bedding orientation and facies at the western margin of the New Zone and West Zone 

may be related to synvolcanic faulting which could have restricted rising hydrothermal fluids 

responsible for the gold mineralization and also controlled the location of intrusive rhyolite. The 

fact that gold mineralization is distributed along or below stratigraphic intervals that contain 



abundant pyrite-dominated sulfide clasts suggests that gold mineralization could have been 

coeval with the development of massive sulfide mineralization along strike at the same paleo-

seafloor position. However, the gold mineralization is clearly linked to hydrothermally 

introduced stringers and sulfide disseminations in the matrix and not the sulfide clasts. 

The relationship between mafic intrusions and the localized distribution of gold and 

sulfide, particularly in the West Zone, is attributed to late remobilization of the sulfides and gold 

by mafic dikes that crosscut or intruded along gold-enriched zones, possibly along synvolcanic 

faults. These dikes are interpreted to be late synvolcanic and/or post-volcanic in origin. That the 

original source of gold is not associated to the mafic intrusions is supported by the lack of 

consistent alteration or gold mineralization in other similar dikes found throughout the 

succession, distinctly different alteration (quartz-carbonate-epidote veining) in the mafic dikes 

compared to the mineralized zone, and a general lack of alteration in the majority of mafic 

intrusions. 

Enrichment of Ca, Na, Mn, and carbonate at the top and base of the stratigraphy (above 

the quartz-phyric rhyolite and sulfide clast-bearing lithic breccia and below intrusive coherent 

aphyric rhyolite) correlate with the observed white mica-carbonate-epidote and hematite calc-

-silicate alteration as well as the zones of pink, orange, or brown epidote and carbonate and/or 

garnet spots. The pervasive sericite and chlorite alteration within the succession is interpreted to 

be associated with more widespread synvolcanic hydrothermal upflow through the volcanic 

package. Manganese enrichment toward the base of the stratigraphic succession may represent 

part of a footwall alteration zone related to a massive sulfide forming hydrothermal system 

nearby (cf. Dube et al., 2007). For example there are distinct similarities between the Mn 

enrichment at Home West and a zone of quartz-biotite-garnet alteration with associated Mn 



enrichment at the nearby La Ronde Penna deposit (Dube et al., 2007). Garnet alteration at 

LaRonde is characterized by high Mn content and is attributed to metamorphism of Noranda-

type chloritic alteration assemblages, in which garnet stability is promoted by the high Mn. Dube 

et al. (2007) have suggested that this Mn enriched zone, which represents the proximal footprint 

of VMS footwall alteration, could be used as a marker for exploration efforts. 

The lack of correlation between Cu and Au on a sulfur-normalized basis is consistent 

with observations by Price (1934) and Barrett et al. (1991) who noted that Au and Cu grades 

were not, or not consistently, correlative spatially in the Home deposit. This may have resulted 

from the segregation of Cu and Au due to a thermal gradient present at the time of 

mineralization, introduction of Au during a late phase of mineralization, or remobilization of Au 

along with Zn during a phase of metamorphism. Cu within the Home deposit is typically 

localized close to the stratigraphic base of the massive sulfides which is consistent with what has 

been observed in the West Zone. The metal zonation within the West Zone, from Cu at the base 

to Zn at the top, is also consistent with previous observations by Gibson and Kerr (1993), who 

noted manganese and zinc enrichment in the hangingwall of the West Zone, with gold and 

copper more enriched in the footwall of the West Zone (Gibson and Kerr, 1993). Alternatively, 

the Cu-rich central portion of the succession possibly reflects a high temperature zone at the core 

of an area of lateral hydrothermal fluid flow, with Zn and Au occurring at the cooler fringes of 

this zone. This is consistent with the observed distribution of the most intense alteration noted in 

Figures 10-5, 14-5 and 14-6. The distribution of the alteration and metals supports the hypothesis 

that rhyolite intrusions within the succession locally acted as barriers that confined the flow 

and/or introduced hydrothermal fluid by crosscutting and/or blocking previously established 

hydrothermal upflow. 
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5. Summary and Conclusions 

Lithostratigraphy 

The explored sections of the Home West block are part of a complicated volcaniclastic 

rock-dominated environment characterized by deposition of a wide variety of mass-flow 

deposits, numerous rhyolite intrusions, and localized extrusive rhyolite flows. Changes in the 

facies assemblages down-plunge (toward depth) are interpreted to reflect a transition from a 

proximal to distal volcanic slope environment. These changes include a decrease in the 

abundance of coarse sulfide clasts and an increase in intraclasts and suspended cobble-boulder 

breccias deposited by cohesive debris flows. This transition supports indications from previous 

authors that the Home rocks were emplaced on the slope of a volcanic edifice (Kerr and Gibson, 

1993; Barrett etal., 1991). 

Two principal sulfide clast-bearing horizons are observed in central portion of the 

succession. The lowermost occurs near the base of a fining-upward succession of normally 

graded wispy clast-rich breccia; the uppermost occurs within quartz-phyric rhyolite clast breccia 

and lithic clast-dominated sandstone and breccia. Subsurface mapping shows that the lower 

portion of the stratigraphy including the lowermost intrusive rhyolite and sulfide clast-bearing 

horizon are truncated at depth and toward the east by the Andesite Fault, whereas the uppermost 

sulfide clast-bearing horizon extends down to a depth greater than 400 m. Sulfide clasts in both 

of these horizons were produced by volcanic disruption or mass wasting of a massive sulfide 

body that was forming at the sea floor along strike. The characteristics of the clasts show that 

sulfide replacement and other alteration occurred at the source of the clasts in a variety of host 

rocks including aphyric rhyolite, quartz phyric rhyolite, and volcaniclastic rocks. Scour 

structures at the base of lithic clast-dominated breccia in outcrop have steeply dipping beds that 



62 

suggest the direction of paleoflow was roughly in the up dip-down dip direction (Monecke et al., 

2008). This, in conjunction with the interpreted transition from a proximal system at shallow 

depths to a more distal environment down-plunge, suggests that the massive sulfide which 

produced the clasts is eroded. 

The lithofacies changes in the central portion of the outcrop, namely a transition form 

wispy-clast rich breccia to quartz-phyric rhyolite clast breccia and lithic clast-dominated 

sandstone and breccia, reflects a transition from mass flows generated by voluminous volcanic 

eruptions to mass flows related to mass-wasting. The quartz-phyric rhyolite clast breccia and 

lithic clast-dominated breccia and sandstone facies may represent rocks that were deposited over 

a relatively long period of time compared to underlying and overlying volcaniclastic rocks, 

allowing for a period of hydrothermal upflow and synvolcanic mineralization. Successive 

shallowly emplaced synvolcanic rhyolite intrusions (aphyric rhyolite and xenolith-bearing 

rhyolite, respectively) occur beneath the two principal sulfide clast-bearing horizons and form an 

important host rock for gold and in situ hydrothermal sulfide mineralization. 

Observations by Kerr and Gibson (1993) concerning Home West concur with the 

findings of this study, including the switch from volcaniclastic rocks deposited by eruption to 

predominantly epiclastic rocks and the presence of massive sulfide clasts and sulfide bearing 

intraclasts along multiple stratigraphic horizons. 

Deformation and/or important facies changes have been noted along the western portion 

of the succession described above, although drill hole information is limited in this area. 

Amygdular clast-bearing lithic breccia and coherent rhyolite dominate the succession west of the 

deformed zone and the mineralized zones. In outcrop the cleavage orientation remains consistent 

across this area and has not yet been linked to any major folds. The cleavage predates later small-
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scale folds observed in drill core, thus the bedding changes observed along the western margin of 

the outcrop predate the formation of the cleavage and other late structural changes. These abrupt 

along-strike changes in lithofacies in the western portion of the study area are attributed to 

synvolcanic faulting, folding or a combination of both of these. 

Gold mineralization and alteration 

Gold mineralization occurs with sericite and chlorite alteration and disseminated and 

stringer sulfides at two stratigraphic intervals within or below the sulfide clast-bearing units. The 

gold-rich disseminated and stinger sulfide mineralization at Home West are interpreted to have 

formed in spatial and temporal association with the near-seafloor massive sulfides that were the 

source of the sulfide clasts. However, sulfide clasts do not contribute significantly to gold grade 

at either of these stratigraphic intervals. The New Zone, at the base of the succession is hosted 

within intrusive aphyric coherent rhyolite, rhyolite breccia, and the extrusive coherent rhyolite 

and monomictic breccia with rotated clasts fades association. Gold mineralization is observed 

down to a depth of 200 m (where drilled) but is truncated by the Andesite Fault toward the east 

and pinches out at depth with the host stratigraphy. The West Zone occurs stratigraphically 

above the New Zone and is hosted by xenolith-bearing coherent rhyolite and adjacent beds of 

lithic clast-dominated breccia and sandstone and quartz-phyric rhyolite breccia. The West Zone 

steps up stratigraphically into lithic clast-dominated breccia and sandstone and quartz-phyric 

rhyolite breccia down to depths of 400 m along the drilled corridor. A swarm of mafic intrusions 

in the shallow western portion of the study area has caused local remobilization of gold. The 

highest grade portions of both gold zones occur where abrupt facies changes and bed 

deformation occur at the western flank of the study area. There is a distinct spatial relationship 
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between alteration and mineralization and the body and margins of the shallowly intrusive 

synvolcanic xenolith-bearing rhyolite and aphyric coherent rhyolite bodies, particularly at 

shallow depths. These synvolcanic intrusions may have acted as a conduit for hydrothermal 

fluids locally or may have remobilized gold if they intruded across mineralized zones or zones of 

active hydrothermal fluid circulation. 

Geochemical observations from downhole sampling show that the base of the New Zone 

contains anomalously high concentrations of Mn. The distribution of Cu, Au, Zn and other 

elements is broadly symmetrical about to the central portion of the succession. Localized calc-

silicate alteration (epidote, white mica, and garnet) occur above the West Zone and below the 

New Zone and correlate with Ca, Na, and Mn enrichment, whereas the central portion of the 

study area is dominated by sericite and chlorite alteration. The strong Mn enrichment and garnet 

alteration at the base of the succession may be part of the metamorphosed equivalent of proximal 

chlorite alteration similar to what is observed at LaRonde (Dube et al., 2007). Alteration, 

including footwall Mn enrichment, epidote and carbonate and/or garnet spots, as well as 

chloritization and sericitization in intrusive rhyolite bodies, increase towards the shallow western 

margin of the succession. This suggests that the source of hydrothermal fluids and more 

proximal volcanic environment were located close to the surface in the western part of the 

property. 

Observations based on drill core are consistent with the surface mapping of Monecke et 

al. (2008), which indicate that Home West represents the fringe of a stacked hydrothermal 

system. Gold, sulfide mineralization and alteration occurred coevally with the formation of 

massive sulfide (represented by the sulfide clasts) and with the emplacement of multiple rhyolite 



intrusions that were separate but broadly spatially and temporally associated with formation of 

the nearby giant Home deposit. 

Economic potential 

If the above interpretations are correct, the Home West succession remains prospective 

for disseminated gold and zinc mineralization, including possible massive sulfide deposits at 

depth along the western portion of the study area. The chance of finding the original massive 

sulfide from which the sulfide clasts originated is not prospective as most evidence suggests that 

it has been eroded. However, the important stratigraphic changes in the western portion of the 

study area may represent a zone of synvolcanic faulting that remains to be explored. An area of 

increased gold mineralization occurs at depth in the West Zone, the western flank of which has 

not been explored. This area, which is stratigraphically elevated relative to the West Zone at 

surface may represent a separate zone of hydrothermal upflow along a shared structural feature, 

and may thus be prospective for massive sulfide mineralization. However, the significance of 

abrupt facies changes in the western portion of the outcrop remains uncertain. Clarification of 

relationships along the western margin of the study area will help to resolve the possibility of 

synvolcanic structures extending to unexplored areas in the deeper portions of the West Zone. 
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Figure 1. Stratigraphic subdivision and structure of the Blake River Group showing the location of the 
Noranda Cauldron and VMS deposits (modified from Gibson and Galley, 2007). PDF = Porcupin Destor Fault, 
PF =Parfouru Fault, LPF = La Pause Fault, CLF = Cadillac Larder Lake Fault, HCF = Hunter Creek fault, BF 
Beauchastel Fault, HF, Home Creek Fault, AF = Andestite Fault, NC inferred structural margin of the Noranda 
Cauldron. FPIC (F) (P) signifies the Flavrian and Powell segments of the Flavrian-Powell Intrusive Complex. 
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VMS deposits: 1 =Aldermac, 2=Joliet, 3=Quemont, 4=Delbridge, 5=D68, 6=Millenbach, 7=Corbet, 8=AmuletA, 9=AmuletC, 
10=AmuletF, 11=Old Waite, 12=East Waite, 13=Ansil, 14=Vauze, 15=Norbec, 16=Newbec, and 17=Gallen 
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Figure 2. Generalized geological map of the Noranda camp, showing structural elements and distribution 
of extrusive and intrusive rocks.The locations of VMS deposits are indicated (modified from Santaguida, 
1999). 
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Figure 6-1. Home West outcrops and surface projection of most logged drill core. The structural fabric, 
defined principally by the shape of chlorite clasts but also phyllosilicate minerals and other lithic fragments, 
remains consistent over the extent of the outcrop despite localized bedding orientation changes, which 
suggests that the fomation of this fabric post-dated any deformation of beds in surface outcrop. The 
cleavage measurements were obtained from locations covering the central portion of the outcrop 
including areas with differing bedding orientation. The stratigraphic succession observed in outcrop 
(i to ii) is shown in Figure 6-2. 
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Figure 7-1. A) Coherent quartz-phyric rhyolite (S-613, 160 m). B) Sulfide stringers occuring near the 
top contact of the quartz-phyric rhyolite intrusion (S-613, 152 m). C) Arnygdular clast-bearing lithic 
breccia (S-714, 64 m). D) Arnygdular clasts in arnygdular clast-bearing lithic breccia showing 
elongated amygdules (outline of clasts in pencil) (S-574, 245 m). E) F) Representative drill core 
log of quartz-phyric rhyolite and arnygdular clast-bearing lithic breccia, respectively. 
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Figure 7-2. Aphyric coherent rhyolite. A) sulfide stringers in aphyric coherent rhyolite in outcrop. 
B) Aphyric coherent rhyolite with sulfide stringers and disseminations. (S-614, 195 m). C) White 
mica and hematite alteration in aphyric coherent rhyolite (S-716, 24 m). D) Regularly spaced white 
mica-altered fractures in aphyric coherent rhyolite, for scale core is 36.5 mm in diameter 
(S-628, 60 m). E) Representative drill core log of aphyric coherent rhyolite. 
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Figure 7-4. Wispy ciast-rich breccia. A) Pebble-sized breccia in drill core with sulfide fragments 
(HW-07-06, 42 m). B) Wispy clast-rich breccia with small sulfide clasts in sand-blasted outcrop. 
C) Sulfide clast-poor wispy clast-rich granule breccia (S-628, 222 m). D) Wispy clast rich breccia 
in outcrop. E) Representative core log of a normally graded fining upward sequence of wispy clast-
rich breccia with granule breccia at the top and coarse sulfide clast-bearing wispy clast-rich 
breccia at the base. 
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Figure 7-5. Xenolith-bearing rhyolite. A) Mafic xenoliths in flow banded rhyolite in outcrop. 
B) Polygonal jointing and xenolith in outcrop. C) Sulfide stringers in xenolith-bearing rhyolite 
(HW-07-05, 162 m). D) Mafic xenolith in the xenolith-bearing rhyolite (HW-07-05, 162 m). 
E) Representative drill core log of xenolith-bearing rhyolite. 



78 

«?-m-* 

*«*•> ^syint 

© HW-07-04 
o n _i 
O U 

-

-

4 0 ^ 

(m\ ~ 
v") 

' •~=r- . 1 
<\ O # o o o • "S 

• • . • . 1 
. ° b .' • 1 

OO o • o *• „ - Q D | 
. • • - * > - ^ 

r-:.-:'.s: 
• . . 1 

V : : .A 
i r i i i i 

1/16 1/2 2 8 64 

* 

• 
Q 

— 

U2 
= 

Quartz-crystal or quartz-
phyric rhyoiite clast 

Sulfide clast 

Rhyolitic lithic clast 

Wispy clast 

Sand-sized clasts 

Planar lamination 

Figure 7-6. Lithic clast-dominated sandstone and breccia. A) Lithic clast-dominated sandstone with 
sulfide lamination (HW-07-05, 180 m). B) Plane-bedded and normally graded lithic clast-
dominated sandstone and granule breccia in outcrop. C) Lithic clast-dominated sandstone and 
granule breccia (HW-07-05, 180 m). D) Normally graded lithic clast-dominated breccia with a 
scour structure at base in outcrop (card for scale). E) Representative drill core log of lithic clast-
dominated sandstone and breccia. 
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Figure 7-7. Quartz-phyric rhyolite clast- and sulfide clast-bearing lithic breccia, (quartz-phyric 
rhyolite breccia) A) Thick succession of quartz-phyric rhyolite breccia with scours up to 1m deep 
and abundant sulfide fragments in outcrop (card for scale). B) 1 m-wide clast of xenolith-bearing 
rhyolite contained within the quartz-phyric rhyolite in outcrop. C) Quartz-phyric and aphyric 
rhyolite clasts in the quartz phyric rhyolite breccia (HW-07-05, 207 m). D) Sulfide fragment 
and altered quartz-phyric rhyolite clast in quartz-phyric rhyolite breccia (HW-07-06, 87 m). E) 
Representative drill core log of quartz-phyric rhyolite breccia. 
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Figure 7-8. A) B) Monomictic rhyolite breccia with in situ jigsaw-fit texture occurring near the margin 
of aphyric coherent rhyolite. For scale core diameter is 36.5 mm (S-632, 75 m). C) Sulfide 
laminated sandstone intraclasts in suspended intraclast and cobble-boulder breccia. Note the 
change in bedding orientation between clasts and the presence of coarser rhyolite fragments 
adjacent to the intraclasts in the martrix (HW-07-07, -833 m). D) An interval with coarse rhyolite 
fragments (top) and an interval with distorted bedding (base). Note the interval containing more 
wispy fragments (HW-07-07, -833 m). E) F) Representative drill core logs containing monomictic 
rhyolite breccia and suspended intraclast and cobble-boulder breccia, respectively. 
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Figure 7-9. Sediment-matrix rhyolite breccia. A) B) Matrix-supported rhyolite breccia comprising 
fragments in sandstone adjacent to coherent rhyolite (S-628, 48 m and HW-07-05, 310 m, 
respectively). C) Mixture of fine rhyolite fragments and sandstone (HW-07-05, 310 m). D) 
Representative drill core log of sediment-matrix rhyolite breccia. 
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Figure 8. Basalt and syenite intrusions. A) Feldspar-phyric syenite intrusion. Note the green 
xenolith in the upper right hand corner (red arrow) (HW-07-06, 196 m). B) Basalt intrusion 
(red arrow) in wispy clast-rich breccia in sand-blasted outcrop. Note the chlorite alteration halo 
adjacent to the intrusion (green arrow). C) Basalt in drill core with euhedral pyrite dissemination 
(HW-07-05, 190 m). D) Quartz-carbonate veins with euhedral pyrite dissemination and epidote-
rich veins in intrusive basalt (S-575, 210 m). E) Irregular pocket of sedimentary material 
incorporated near the contact of a basalt intrusion (HW-07-06 241). F) Finger of basalt 
intruding into volcaniclastic material (S-613, 270 m). 
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Figure 9-1. Sulfide clast textures. A) Fine-grained massive sulfide clast (top) and numerous smaller 
sulfide clasts in sericitized quartz-phyric rhyolite breccia (HW-07-06, 28 m). B) Massive sulfide 
clasts at the base of quartz-phyric rhyolite breccia in outcrop. C) Partly sulfide-replaced quartz-
phyric rhyolite clast (red arrow), framboidal massive sulfide clast (green arrow), and sericitized 
rhyolite fragment with sulfide stringer (yellow arrow) in quartz phyric rhyolite breccia (HW-07-05 
198 m). D) Rounded massive sulfide clast and siliceous clasts partly replaced by sulfides in 
quartz-phyric rhyolite breccia (S-714, 77 m). E) Partly sulfide-replaced and altered aphyric rhyolite 
clast (borders indicated) in quartz-phyric rhyolite breccia (HW-07-06, 310 m). F) Disseminated 
sulfide in aphyric rhyolite (center). Note that the sulfide distribution in the clast is different from that 
in the matrix (HW-07-05, 140 m). 
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Figure 9-2. Sulfide clast textures. A) Dispersed sulfide fragments including a partly sulfide-replaced 
rhyolite fragment (red arrow, border indicated) in wispy clast-rich breccia (HW-07-06, 48 m). 
B) Aphyric rhyolite clast with sulfide in the fractures and along the margin (red arrow) and a quartz-
phyric rhyolite clast with dissminated sulfides (green arrow) in quartz-phyric rhyolite breccia. Note 
the difference in sulfide replacement characteristics (HW-07-05, 204 m). C) Massive sulfide clast 
(red arrow), distorted and altered intraclast of wispy clast-rich breccia that contains small sulfide 
clasts (green arrow), and aphyric rhyolite with disseminated sulfides (yellow arrow) in wispy clast-
rich breccia (HW-07-04, 230 m) D) Massive sulfide clasts and partly sulfide replaced rhyolite 
fragment in wispy clast-rich breccia (HW-07-05, 15 m). E) Partly sulfide-replaced and altered 
rhyolite clast in quartz-phyric rhyolite clast breccia (HW-07-06, 310 m). F) Framboidal pyrite growth 
occuring along a rhyolite clast in wispy clast-rich breccia. Note that the exposed areas of the clast 
do not have any sulfide rind, possibly as a result of abrasion during transport (HW-07-06, 87 m). 
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Figure 9-3. Sulfide clast textures. A) Sulfide stringers with chloritized margin in an aphyric rhyolite 
clast. Sulfide stringers terminate at the margin of the clast in several places (HWS-07-06, 91 m). 
B) Clast with massive pyrite to disseminated pyrite replacing quartz phyric rhyolite (HW-07-05, 
198 m). C) Sericite-rich bands occurring in a sulfide-bearing clast (HW-07-05,137 m). D) Granular 
massive pyrite intermingled with quartz and massive-textured pyrite within a single clast (S-716, 
86 m). E) Concentric colloform banding of pyrite with traces of sphalerite in a massive sulfide clast 
(S-614, 78 m). F) Massive pyrite with traces of chalcopyrite and remaining vestiges of quartz-phyric 
rhyolite within a massive sulfide clast (S-631, 87 m). 



Figure 9-4. Thin section photographs of massive sulfide clasts. A) Core zones in the massive pyrite 
that contain chalcopyrite and sphalerite blebs along fractures. Recrystallized pyrite adjacent to 
fractures contain traces of these minerals (crossed polarizers and transmitted light and reflected light). 
B) Millimetre-scale pyrite bands spaced by crystalline quartz (plane polarized and reflected light). 
C) Irregular chalcopyrite blebs in massive pyrite. Euhedral pyrite faces occur commonly where the 
massive pyrite is in contact with quartz (crossed polarizers and reflected light). D) Massive pyrite with 
core zones containing inclusions of chalcopyrite and sphalerite as well as larger chalcopyrite blebs 
occurring outside the massive pyrite. Quartz crystals commonly have their length oriented perpendicular 
to the contact with the massive pyrite (crossed polarizers and reflected light). E) Subhedral sphalerite 
grains containing fine grained pyrite dissemination (crossed polarizers and reflected light). F) Pitted 
pyrite occurring adjacent to quartz with traces of sphalerite (plane polarized and reflected light). 
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Legend 
This legend applies to figures 10-1 trough 10-5 and 10-7. 
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Figure 10-6. Proposed timing for depositional and intrusive events and gold-bearing sulfide stringers. 
Intrusive fades and gold zones are shown in their relative stratigraphic positions. The New Zone 
and West Zone are observed close to intrusive rhyolite bodies in the central portion of the 
succession. 
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Figure 11-1. Long sections through the Home West property showing the location of drill holes and the 
envelope of gold mineralization based on grade, minimum mining width, and with a maximum polygon 
extension of 25m toward unexplored areas: 
A) West Zone B) New Zone. 



C
O

 
-4

 

F
ig

ur
e 

11
-2

. 
W

es
t Z

on
e 

co
m

po
si

te
 lo

ng
-s

ec
tio

n 
lo

ok
in

g 
N

or
th

 a
nd

 s
ho

w
in

g 
in

ve
rs

e-
di

st
an

ce
-w

ei
gh

t A
u 

va
lu

es
 (

sq
ua

re
-r

oo
t-

gr
ad

e 
le

ng
th

) 
fo

r 
th

e 
m

os
t 

si
gn

ifi
ca

nt
ly

 m
in

er
al

iz
ed

 p
or

tio
ns

 o
f 

ne
w

 a
nd

 h
is

to
ric

 d
ril

l c
or

e.
 V

ie
w

ed
 fr

om
 s

tra
tig

ra
ph

ic
 b

as
e 

to
 to

p 
(fr

om
 s

ou
th

 to
 N

or
th

).
 T

he
 p

lo
t s

ho
w

s 
re

la
tiv

e 
go

ld
 c

on
te

nt
 in

 th
e 

gr
ou

nd
 w

hi
ch

 h
as

 a
 d

is
tin

ct
 tr

en
d 

an
d 

oc
cu

rs
 

pr
in

ci
pa

lly
 in

 tw
o 

zo
ne

s 
th

at
 m

ay
 r

ep
re

se
nt

 s
ep

ar
at

e 
up

flo
w

 z
on

es
. 



98 

® 

• * - . 

:V. 

v 
•K 

•'<*i. 

•^BL. 

Figure 12-1. Textures related to gold mineralization. A) Disseminated sulfide, possibly replacing 
wispy clasts in the West Zone (HW-07-04, 96 m). B) and C) Subhedral to stringer-like blebs and 
disseminations in strongly sericitized rocks within the New Zone (S-574, 53 m, and S-614, 200 m, 
respectively. D) Sulfide stingers with associated chlorite and sericite alteration in xenolith-bearing 
coherent rhyolite in the West Zone (S-715, 116 m). 
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Figure 12-2. Gold observed in thin section. A) A rounded gold grain occuring in euhedral pyrite 
within a stringer vein (S715, 116 m, reflected light). B), C) and D) Gold occurs locally with 
chalcopyrite and/or sphalerite and is hosted within pyrite disseminations. It may also occur along 
fractures (S-614, 200 m, reflected light). 
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Figure 12-3. Stringer vein sulfide mineralization. A) Rare chalcopyrite stringers observed below in 
wispy clast rich breccia (S-575, 135 m). B) Diffuse pyrite dominated stringers are commonly 
observed in volcaniclasitc rocks (HW-07-05, 515 m). C), D), E), and F) Pyrite stringers with traces 
of sphalerite and chalcopyirte in xenolith-bearing coherent rhyolite; stringers in coherent rhyolite 
typically have sharp margins and may have strong chloritization occurring adjacent to the vein 
(S-714, 123 m, S-575, 162 m, HW-07-05, 160 m, and S-632, 148 m, respectively). 
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Figure 12-4. Photomicrographs of sulfide stringers in rhyolite. A) and B) Stringer veins with 
pyrite-rich core and sphalerite or chalcopyrite and quartz occurring toward the margin (S-632, 
148 m, crossed polarizers and reflected light, and S-573,180 m, plane polarized light and 
reflected light, respectively). C) and D) Stringer veins with associated white mica and chlorite 
(HW-07-05, 160 m, crossed polarizers and reflected light, and S-715, 116 m, plane polarized 
light and reflected light). 
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Figure 12-5. Sulfide disseminations. A), B), and C) Euhedral to anhedral pyrite in sericitized and 
silicified wispy clast-rich breccia (S-575, 145 m, HW-07-05,120 m, and HW-07-06, 51 m, respctively. 
D) Sulfide disseminations and blebs in aphyric rhyolite (HW-07-04, 273 m). 
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Figure 12-6. Photomicrographs of sulfide disseminations in clastic rocks. A) Chalcopyrite-rich 
dissemination surrounded by a fine-grained mass of chlorite with dark blue extinction under 
crossed polarizers (S-613, 17 m, plane polarized light and reflected light). B) Euhedral to 
subhedral pyrite with irregular sphalerite, surrounded by a chlorite halo (S-628,186 m, plane 
polarized light and reflected light).C) Large diameter dissemination with bladed white mica 
crystals along the margins (S-714, 147 m, plane polarized light and reflected light). 
D) Sphalerite and pyrite dissemination with white mica in sericitized host rock (S-614, 200 m, 
crossed polars and reflected light). 
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Figure 12-7. Sulfide laminations in sandstone (thin sections are under crossed polarizers and reflected 
light). A) and B) Laminae containing abundant sphalerite and euhedral to subhedral pyrite grains 
(HW-07-04, 38 m). C) and D) Euhedral to subhedral pyrite is concentrated towards the base of a fine 
grained interval between two coarser grained intervals in sandstone (HW-07-05,181 m). E) and F) 
Sulfide laminae with abundant crystalline quartz that contrasts with nearby rounded detrital quartz 
grains (HW-07-06, 358 m). 
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Figure 12-8. Photomicrographs of sulfide lamination in sandstone. A) Semi-continuous bands of 
quartz, pyrite, sphalerite and locally chalcopyrite commonly define laminae (reflected and transmitted 
light). B) Detrital quartz next to pyrite and sphalerite (crossed poalrizers and reflected light). C) and 
D) Core zones with voids or sphalerite and chalcopyite blebs in pyrite within quartz rich zones 
(crossed polarizers and reflected light, respectively). E) Distriburion of pyrite grains in laminae 
(reflected light). F) Distribution of chlorite around pyrite grains and sphalerite grains (transmitted and 
reflected light). 
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Figure 12-9. Alteration styles A) and B) Chloritized rhyolite with minor sericite and sulfide 
mineralization (S-573, 180.4 m, and S-574, 162 m, respectively). C) Strongly sericitized and 
chloritized rhyolitic breccia (S-614, 200 m). D) Epidote, hematite, and carbonate alteration in rhyolite 
(S-715, 108 m). E) and F) Epidote and carbonate and/or garnet spots in xenolith-bearing coherent 
rhyolite and in wispy clast-rich breccia volcaniclastic rocks, respectively (S-715, 88.4 m and 
HW-07-04, 59 m respectively). 
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a) Legend 

A Aphyric coherent rhyolite (least-altered, top of succession) !_»_•»_ 

* Xenolith-bearing rhyolite I » \ I 

T^- Xenolith-bearing rhyolite (base of succession S-574, 30 m) | x \ 

• Aphyric coherent rhyolite (base of succession) l r _ x j 

-jlr Least altered Home rhyolite (Kerr and Gibson, 1993) 

ss Least altered Home rhyolite (Maclean and Hoy, 1991) 

; Altered Home rhyolite (Maclean and Hoy, 1991) 

# Quemont least altered rhyolite (Maclean and Hoy, 1991) 

0 Wispy clast-rich breccia l~ - - I 

O Clast-rotated monomictic breccia I •*• t- I 

D Lithic clast dominated sandstone and breccia !--=-" I 

• Quartz-phyric rhyolite clast breccia l~<£>° 

A Amygdular clast-bearing lithic breccia Fj 

+ Mafic intrusions 

b) Fe203(T) 

Nap+Kp MgO 

Figure 13-1. a) Legend for figures 13-1 through 13-9 and 14-6 to 14-7 showing the equivalent 
symbol used for fades in Figure 10). b) AFM plot of the least altered coherent rhyolite from 
Home West and least altered Home and Quemont rhyolite from MacLean and Hoy (1991). 
The least altered Home and Quemont rhyolites are less altered than those at Home West 
which show enrichment in alkalis most likely due to sericitization. 
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Figure 13-2. a) Zr/Y vs. Y plot with least altered Home, Home West, and Quemont rhyolite. 
b) Rare earth element profiles for representative Home West rhyolite compared to Home 
rhyolite from Kerr and Gibson (1993). 
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Figure 13-3. REE profiles for a) wispy clast-rich breccia b) lithic clast-dominated sandstone and 
breccia, and quartz-phyric rhyolite clast breccia. 
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Figure 13-4. REE profiles for a) Coherent rhyolite (2) at the top of the stratigraphic succession 
and b) amygdular clast rich breccia at the base and top of the succession. Samples at the base 
commonly have a positive europium anomaly. 
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Figure 13-5. REE profiles for xenolith-bearing rhyolite at the top and center (a) and base (b) of 
the succession. Positive europium anomalies may be caused by the assimilation of mafic rocks 
that are present as xenoliths. 
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Figure 13-6. REE profiles for a) aphyric coherent rhyolite at the base of the succession and 
b) Clast-roated monomictic breccia. 
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Figure 14-1. Geochemical profile of the Home West succession. Data is shown against a 
compilation of holes S-715 and S-573 (For legend see Appendix A). The maximum of each 
scale is indicated in brackets. 
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Figure 14-2. Geochemical profile of the Home West succession. Data is shown against a 
compilation of holes S-715 and S-573 (For legend see Appendix A). The maximum of each 
scale is indicated in brackets. 
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Figure 14-3. Geochemical profile of the Home West succession. Data is shown against a 
compilation of holes S-715 and S-573 (For legend see Appendix A). The maximum of each 
scale is indicated in brackets. 
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Figure 14-4. Metal zonation and geochemistry of the Home West succession. Data is shown 
against a compilation of holes S-715 and S-573 (For legend see Appendix A). The maximum 
of each scale is indicated in brackets. The garnet zone indicated shows where garnets have 
been positively identified within the Mn enriched zone. 
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Figure 14-7. Chlorite-carbonate-pyrite (CCPI, Large et. al., 2001), Ishikawa alteration indices (Al) and total 
iron compared to alteration and gold mineralization at Home West (compilation of holes S-715 and S-573, 
for legend see Appendix A). 
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Figure 14-8. Chlorite-carbonate-pyrite (CCPI, Large et. al., 2001). Ishikawa alteration indices (Al), and total 
iron compared to alteration and gold mineralization at Home West (compilation of holes S-714 and S-574, 
for legend see Appendix A). 

1/16 64 
(mm) 

0 5 

Sulfide 
Index 

0 5 

Chlorite 
Index 

0 5 

Sericite Au Content 
Index (g/t) 



124 

Appendix A 

Drill Core Data 



125 

Legend for Appendix A 

Principal Lithofacies 
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Appendix B 

Tables 



Table 1-A. Whole rock geochemistry of the Home West succession 

Sample # Hole # 

HW|WKBg«!v;.̂  
HW||n||p}.: 
H^^^^K^" 
HW™§fS!(*^ 
H.fe8BSw& •'•••' 
HWWR037' 
HWWR038 
HWWR042 
HWWR043 
HWWR041 
HWWR049 
HWWR048 
HWWR047 
HWWR046 
HWWR045 
HWWR088 
HWWR087 
HWWR086 
HWWR085 
HWWR084 
HWWR081 
HWWR113 
HWWR107 
NWWHJU' 
HWWR067 
HWWR093 

HWWRB55 
HWWR056 
HWWR057 
HWWR066 
HWWR092 
HWWPQ91 
HWWUHO 

HWTORB55"""" 
HWWR060 
HWWR058 

Hwwnofii 
HWWR112 
HWWR1U 

HTOrM "• 
HWWR082 
HWWR080 
HWWR079 
HWWR078 
HWWR077 
HWWR076 
HWWR110 
HWWR109 
HWWR108 
HWWR106 
HWWR105 
HWWR104 
HWWR103 
HWWR102 
HWWR101 
HWWR100 
HWWR099 
HWWR062 
HWWR063 
HWWR064 
H\A/WR065 

flHBBB.V,; 

HOTSTF"— 
HWWR094 

BKi 

.*/.'<* " i - S ^ W ' ^ 

- ̂  j '• !j i'^mS^Pf' 

5-*?ie 
S-716 
S-715 
S-715 
S-715 
S-S72 
S-572 
S-572 
S-572 
S-572 
S-574 
S-574 
S-574 
S-574 
S-574 
S-574 
S-573 
S-573 
5-57* 
S-574 
S-573 

5-7U 
S-714 
S-714 
S-574 
S-573 
S-573 
S-573 

5-914 
S-714 
S-714 
S-714 
S-S73 
S-573 
S-574 
S-574 
S-574 
S-574 
S-574 
S-574 
S-574 
S-573 
S-573 
S-573 
S-573 
S-573 
S-573 
S-573 
S-573 
S-573 
S-573 
S-573 
S-714 
S-714 
S-714 
S-714 

- • • - , 5 % % - v ••• • 

1?W 
S-573 

-. .!sa*7a-\.-

Analyte Symbol Si02 Ti02 
Unit Symbol % % 

Detection Limit 0.01 0.001 

Analysis Method FUS-ICP FUS-ICP 

Facies Hole position (m) 

•;~j-Wa,i::::r.-*••••>•;••;;--'. :\:\*i%ip$&Mfi%- " ' 7*S1-'. ' oasz-'- ' 

||§ilK& 
' ^ ' s K K ' ? ' ' ^ - ' ' - ' •••'"• '' •''':-*kfip i-vv -'.'..v. • •'.': •iTM&': : '.0;3&j'-:', • 

1 . : i iS i^ i ' "•' • •• • " • •• " is iStV; ' - ' ' •• tiSo " • " iScs- ' 
XRW 112.01 70.85 0.327 
XRhy 127.25 69.93 0.330 
XRhy 92.8I 69.77 0.339 
XRhy 114.15 72.83 0.273 
XRhy 129.39 70.44 0.305 
XRhy 93.88 73.45 0.299 
XRhy 82.60 72.68 0.323 
XRhy 68.58 72.69 0.337 
XRhy 60.35 67.40 0.354 
XRhy 49.38 71.37 0.347 
XRhy 233.78 69.02 0.384 
XRhy 222.81 70.50 0.368 
XRhy 213.97 70.13 0.361 
XRhy 204.52 67.50 0.386 
XRhy 195.99 69.06 0.406 
XRhy 165.20 72.47 0.342 
XRhy 234.24 72.09 0.346 
XRhy 182.88 68.12 0.406 
XRrty(Base) 35.35 53.51 0.648 
XRhyJDase) 26.21 65.33 0.488 
XRhy (Base) 46.94 66.68 0.465 
AmygBr(top) 46.02 66.62 0.421 
AmygBr(top) 55.78 68.16 0.417 
AmygBr(top) 65.23 70.39 0.418 
AmyKBMHDSe) 15.54 59.73 0.681 
AmyflBr(Bsse) 3677 64.69 0.4C5 
AmygBr(Baie) 24.69 67.10 0.403 
AmygBr(Base) 15.54 62.45 0620 
QRhyBr 85.65 56.29 0.386 
QRhyBr 95.71 5 6 .61 0.355 
QRhyBr 74.98 63.63 0.408 
LBr 106.07 66.80 Q.45S 
LBr 224.93 64.46 0.342 
LBr 218.95 68.42 0.378 
WcBr 186.84 66.22 0.407 
WcBr 174.04 62.56 0.391 
WcBr 155.14 65.85 0.402 
WcBr 144.78 63.65 0.389 
WcBr 133.81 58.83 0.397 
WcBr 123.44 63.23 0.351 
WcBr 113.08 63.96 0.396 
WcBr 206.78 65.55 0.350 
WcBr 198.33 64.40 0.385 
WcBr 191.46 62.79 0.383 
WcBr 173.58 64.14 0.392 
WcBr 164.90 64.64 0.383 
WcBr 154.08 62.97 0.369 
WcBr 140.57 64.64 0.367 
WcBr 132.28 64.77 0.404 
WcBr 123.7S 63.96 0.413 
WcBr 115.21 63.50 0.396 
WcBr 104.85 64.71 0.377 
WcBr 134.42 65.62 0.392 
WcBr 143.56 65.32 0.399 
WcBr 154.53 64.77 0.403 
WcBr 164.29 66.30 0.410 

•. .»mmwMJ . l qas f - .64.75-.. . o:4if.. . 

AI203 

% 
0.01 

FUS-ICP 

«;o3-
.'tffc. 
••MM 
• .ii.fr? 
•'• &sS' 

12.21 
12.75 
12.35 
10.90 
12.01 
11.84 
12.03 
12.21 
12.39 
12.31 
12.86 
12.35 
12.66 
13.33 
13.21 
12.37 
11.27 
13.45 
14.36 
13.56 
13.13 
13.68 
13.39 
13.56 
15.02 
12.95 
12.87 
15.16 
13.43 
11.37 
13.57 
14.07 
11.61 
12.93 
13.00 
12.57 
13.19 
12.33 
12.39 
11.71 
12.84 
11.69 
12.38 
12.46 
12.70 
12.11 
12.13 
12.15 
13.19 
12.88 
12.86 
12.04 
13.06 
12.67 
12.30 
13.24 

. 13.17 . 

SfSJjfgHil iBF^ "^^^ 

CrBr 90.83 6-1.20 0.418 
CrBr i.8.22 bO.91 0.320 

.; -Mantminaive 247,19 . 4 8 3 2 ' . .0337- : " 
' Maficintrusive 243:61' 47.90 • '• i:094: 

13.00 
10.87 

• i (Wa : . 
•1$39-

Fe203(T) 

% 
0.01 

FUS-ICP 

•••.. * 9 7 \ 

; ; . : . & # $ , > • 

..- .'.-sOM-V-
•3*t"'-

• "'•&£•"•' 

6.18 
8.13 
7.34 
7.58 
7.59 
6.68 
6.15 
5.30 
10.76 
8.02 
4.99 
4.94 
4.64 
4.87 
5.71 
6.20 
5.56 
8.30 
8.13 
5.88 
S.51 
6.03 
5.23 
4.69 
7.92 
10.46 
2.9B 
649 
14.73 
16.01 
9.15 
5.B9 
13.49 
8.78 
9.84 
13.60 
14.28 
12.43 
16.30 
13.80 
12.86 
13.76 
12.94 
13.94 
11.08 
12.77 
13.65 
11.36 
10.96 
12.93 
12.73 
13.22 
10.59 
12.32 
12.88 
8.55 

9 % 

PlllliiP 
±2 44 
'.8 01 
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Table 1-C. Whole rock geochemistry 
Analyte Symbol Au Ag 

Unit Symbol ppb ppm 

Detection Limit 5 0.5 

Analysis Method FA-AA FUS-MS 

of the Home West succession 
Cu 

ppm 

0.5 

TO-MS 

Zn 

ppm 

0.5 

TD-MS 

Pb 

ppm 

2 

TO-MS 

Mn 

ppm 

2 

TD-MS 

As 

ppm 

0.5 

NP-MS 

Sb 

ppm 

0.2 

FUS-MS 

Cd 

ppm 
0.2 

TD-MS 

Bi 

ppm 

0.1 

FUS-MS 

Sample # 

m&jm&^'st-s- ..>-i£«S.Vc .»>'•-••;«55:.-/;i- .j3&£fc 

lilPflPiP 
FMWRM? ' 396 ' "Vols 
HWWR038 384 <0 .5 
HWWR042 65 0.6 
HWWR043 959 < 0.5 
HWWR041 445 <: 0.5 
HWWR049 6 8 5 < 0.5 
HWWR048 < 5 < 0.5 
HWWR047 5 6 2 78.6 
HWWR046 1360 < 0.5 
HWWR045 44 •: 0.5 
HWWR088 26 < 0.5 
HWWR087 39 < 0.5 
HWWR086 29 < 0.5 
HWWR085 39 < 0.5 
HWWR084 81 < 0.5 
HWWR081 < 5 < 0.5 
HWWR113 82 0.8 
HWWR107 24 < 0.5 
IWWHOBB" 265 2.2 
•VWA067' <5 <0.5 
•WWH093 2i« < 0.5 
HWWrt055 39 < 0.5 
HWWR056 42 < 0.5 
HWWR057 28 < 0.5 

HWWROK <i <o.s 
HWWB093 33 <0.5 
HWWR091 24 <9.S 
HWWRD90 6 < 0.5 
HWWR059 281 2 3 " ~ 
HWWR060 367 1.3 
HWWR058 178 < 0.5 

HWWR061 6 0 " <0.5 
HWWR112 1030 <0.5 
HWWR111 »3000 <0.5 
HWWR8S5 886 1.2 
HWWR082 105 < 0.5 
HWWR080 54 < 0.5 
HWWR079 55 0.6 
HWWR078 n o 0.7 
HWWR077 117 0.7 
HWWR076 93 0.8 
HWWR110 59 < 0.5 
HWWR109 51 < 0.5 
HWWR108 108 < 0.5 
HWWR106 79 < 0.5 
HWWR105 84 < 0.5 
HWWR104 65 < 0.5 
HWWR103 103 < 0.5 
HWWR102 60 < 0.5 
HWWR101 201 < 0.5 
HWWR100 407 < 0.5 
HWWR099 1530 < 0.5 
HWWR062 1280 <0 .5 
HWWR063 810 < 0.5 
HWWR064 1390 < 0.5 
HWWR065 1540 1 1 4 

HW^W.,:• -a. '-.". ' ' <9-s. 

•Mi 
MWWR0741 ;390 0.8 
HWWR094 1310 < 0.5 

HWttgps. •. '.^s'••'".•••••• < 0 - s " 

Hwwmfiw 12 <o.s 

wB&-
:>M%Z 

• ^ 9 * " •: 

104.0 
62.5 
35.0 

298.0 
115.0 
63.4 
5.7 

72.2 
164.0 
280.0 
41.6 
99.1 
116.0 
75.9 

119.0 
95.2 
173.0 
163.0 
94.4 
6S.B 
70.9 
127.0 
112.0 
67.9 
55.4 
78.6 
8.0 

105.0 
423.0 
536.0 
391.0 
94.8 
355.0 
137.0 
214.0 
250.0 
304.0 
403.0 
547.0 
250.0 
280.0 
669.0 
294.0 
633.0 
453.0 
618.0 
506.0 
319.0 
237.0 
218.0 
201.0 
319.0 
250.0 
227.0 
284.0 
270.0 
60.8 

''£&•••• 

•.•••j-m-'-.-- ; 
•.frf&SflSity.-.:.-

•:ri,;,;-,-i4M---.vi: • 

••/SXS-: • 
4290.0 
5240.0 
2190.0 
3510.0 
8580.0 
2800.0 
1830.0 
3450.0 

57.8 
16.5 

278.0 
647.0 
506.0 
311.0 
498.0 
39.6 

663.0 
23.9 

154.0 
140.0 

3750.0 
258.0 
258.0 
166.0 
141.0 

2570.0 
61.7 
163.0 
664.0 

2070.0 
322.0 
1S0.O 
103.0 
93.R 

7570.0 
141.0 
18.6 
50.5 
33.2 
34.4 
55.0 
32.1 
28.0 
21.4 
26.9 
43.3 
42.7 
33.6 
39.6 
65.6 
62.2 
56.4 

8900.0 
62.0 
81.5 

5110.0 
254.0 

.•:i&m>U*.<\ 

cjS&or 
4of.O '• 
^36.0 
340.0 
16.7 
47.4 '• 

. • , « £ • • - • • m-': 
^ s ; " : - •• 
• s ' . v - • 

20 

36 
15 
12 
11 
4 

58 

4 
13 
18 
34 
10 
11 

9 
7 

10 
10 

9 
27 
22 

13 
13 
25 
7 
8 
6 
5 
9 

IS 
9 
8 
5 
7 
10 
9 
7 
9 
11 
6 

10 
14 
9 
8 
10 
6 

•• '•• 

*J1*K. -»•; {' -

501 . 

\4oiy. 

•*flfc-.-. " 
ia4o-" . 
267 
851 
558 
428 
548 
171 

1450 
281 
628 
168 
647 
848 
853 

1260 
1170 
632 

1310 
392 

>10000 
3690 
256 
903 
787 
828 

2860 
3910 
5710 
2400 
1240 
1870 
629 

2320 
234 
291 
289 
628 
225 
335 
238 
237 
406 
203 
263 
312 
296 
195 
276 
221 
286 
375 
340 
298 
223 
102 
224 
412 

6 » . 
••••S9S--.. 

PI1SP:" 
•;«2.5-•-•' '• • ?:-:«6VPS ••• - . ' 3 6 5 • .•'• 

97.0 
117.0 

280.0:. 
453.0 

7 
9 

•12.' . 
16 

351 
247 

1640 
6330 

•".. <P-§ 
'••U<0.5.-V; 

-.; *b5;---. 
'-.'.y.'&S- .'• 

U 5 -

3.1 
1.1 

17.5 
1.4 
1.1 

12.0 
0.6 
1.7 
1.1 
1.7 
2.9 
5.3 
2.4 
2.0 
4.7 
0.7 
2.8 
0.9 
5.9 

<0.5 
25.7 
1.6 
2.3 
2.0 
1.2 
8.5 
0.9 
3 3 

23.2 
22.4 
6.8 
2.1 

25.1 
3.0 
6.2 
3.1 
4.0 
7.6 

19.1 
11.1 
12.1 
4.4 
4.9 
7.0 
7.1 
8.6 
6.4 
9.4 
8.4 
15.2 
11.6 
11.9 
1.8 
2.4 
8.1 
7.6 
5.5 
.6.1.'. 

- M5.6V 

: ; % 3 3 f ' ^ 

• s i - - ' ••> 
7-1 
5.9 
0.7 
1.8' 

•• . . ;*;o.2,-v. 

- ' ' • # & -

<0.Jv-
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
2.9 
0.7 
3.0 

<0.2 
<0.2 
<0.2 
9.9 
1.4 

<0.2 
1.9 

<0.2 
<0.2 
0.3 
0.9 

<0.2 
<0.2 
<0.2 
<0.2 
2.3 

<0.2 
2.8 

<0.2 
2.6 
1.0 

<0.2 
<0.2 
" 0 . 2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
18.6 
0.7 

<0.2 
<0.2 
11.7 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
0.3 

<0.2 
<0.2 
<0.2 
0.5 
0.3 
IS 

• •/bo.-

'•'V->:<&'* ir' 
- ' <$£- '• 

••'0.2 

1.0 
<0.2 
<0.2 

. • • • • ; • . ' £ < # • 

*fiK: 
•'.'••'lW&^. 

'•C«f°#.' 
21.8 
25.2 
6.3 

11.4 
38.7 
12.0 
5.6 

18.6 
<0.2 
<0.2 
0.9 
2.8 
2.0 
1.1 
1.8 

<0.2 
2.1 

<0.2 
<0.2 
«0.2 
17.2 
0.8 
0.7 
0.3 

<o.z 
11.5 
<0.2 
<0.2 

2.8 
10.1 
1.0 

< 0 2 
<0.3 
<0.2 
39.1 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
0.3 

<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
60.4 
<0.2 
<0.2 
31.4 

. •?•? 

. io.Q 

: . . • # ; • 

•". \it&i.' 

tMm-
-,,:• -VJOW 

- - ^ 5 • • 

<0.1 
<0 .1 
0.1 

< 0 . 1 
<0 .1 
<0.1 
<0.1 
0.6 
0.4 
0.1 

<0.1 
<0.1 
0.9 
3.0 
0.1 
0.2 

<0 .1 
<0 .1 
1.4 
0.7 
0.2 
0.2 
0.1 

<0 .1 
<0.1 
<0.1 
1.4 

<0.1 
0.3 
2.1 
0.7 
0.2 
0 1 

<0.1 
0.2 
0.3 
0.2 
0.4 
0.2 
0.2 
0.2 

<0.1 
<0.1 
0.2 

<0.1 
<0 .1 
0.1 

<0.1 
<0.1 
<0.1 
<0.1 
0.2 

<0 .1 
0.3 
0.2 

<0.1 

. PZ 
• • i - < & " 

-...•..•..^Sftfc-

. "<G.Z 
<0.7 
0.2 

< 0 . 2 
0.2 

• : W 
0.1 
0.1 
0.5 
0.7 
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143 
Table 1-E. Whole rock geochemistry of the Home West succession 

Analyte Symbol 
Unit Symbol 

Detection Limit 
Analysis Method 

Hg 
ppb 

5 

FIMS 

ppm 
3 

FUS-ICP 

Rb 
ppm 

FUS-MS 

Sr 
ppm 

2 
FUS-ICP 

ppm 
0.05 

FUS-MS 

ppm 
0.01 

FUS-MS 

Sc 
ppm 

1 

FUS-ICP 

ppm 
1 

INAA 

Be 
ppm 

1 
ppm 
0.1 

FUS-MS 

Sample it 

• • . : J 9 A . » : . ' - . . - S ' - ^ . - . V ' 

'•mil -v>!-.a-..--

0fi8 
0.88 
0,70 
0.69 
0 6 0 

14 

9 • 5 
10 • - 1 1 
11 
10 

16 
< 1 

1 

<i 
• < 1 

<1 
.. 1 

1.0. 

>?".' 
. 1.0 . 

37 
41 
18 
12 
48 
19 
17 
SO 
6 
8 

15 
14 
12 
11 
12 
6 

23 
11 

329 
430 
289 
S24 
666 
437 
233 
651 
640 
669 
4 8 1 
309 
274 
341 
424 
418 
296 
790 

72 
49 
62 
49 
46 
69 
30 
76 
51 
51 
72 
49 
47 
70 
51 
31 
39 
43 

9 
9 

22 
12 
14 
12 
13 
10 
11 
10 
74 
78 
75 
59 
50 
33 
40 
20 

2.38 
1.97 
2.44 
2.23 
2.42 
2.54 
2.54 
2.47 
2.44 
1.78 
2.32 
2.11 
2.26 
2.40 
2.00 
2.31 
1.85 
2.34 

0.68 
0.58 
0.70 
0.62 
0.67 
0.67 
0.68 
0.65 
0.66 
0.54 
0.68 
0.57 
0.61 
0.67 
0.55 
0.61 
0.51 
0.68 

10 
10 
8 
7 

10 
9 

10 
10 
10 
10 
11 
10 
10 
11 
10 
10 
10 
12 

9 
9 

23 
16 
11 
18 
13 
18 
13 
16 
23 
12 
15 
14 
10 
19 
13 
16 

•el 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
1 
1 

< 1 
1 

< 1 
< 1 
1 

< 1 
< 1 
< 1 
1 

1.5 
0.9 
1.0 
0.7 
1.1 
1.0 
0.5 
1.4 
1.2 
0.9 
2.4 
1.6 
1.4 
1.9 
1.3 
0.8 
0.9 
1.0 

91 
22 

1:1 
HWWR056 
HWWR057 

14 
10 
< 5 

371 
310 
296 

49 
34 
36 

97 2.42 
2.35 
2.48 

0.66 
0.61 
0.68 

13 
12 
13 

13 
10 
10 

2.2 
1.4 
1.4 

HWWR060 
HWWR0S8 

97 
11 
83 
91 

.13 
i i . 
18 

22 
24 

1 
« 1 
1 
1 

1.0 
1.3 
2.7 
l .S 

(H^RKBIiPr 

34 
58 
12 

404 
223 
437 

71 
32 
64 

55 
83 
53 

2.35 
1.91 
2.53 

0.71 
0.50 
0.68 

11 
9 
11 

20 
16 
17 

2.4 
1.2 
2.1 

HWWR082 
HWWR080 
HWWR079 
HWWR078 
HWWR077 
HWWR076 
HWWR110 
HWWR109 
HWWR108 
HWWR106 
HWWR105 
HWWR104 
HWWR103 
HWWR102 
HWWR101 
HWWR100 
HWWR099 
HWWR062 
HWWR063 
HWWR064 
HWWR065 

U S 
12 
14 sHiy 

1 
< 1 
< 1 

1.7 
1.1 
1.2 

55 
8 
10 
8 
18 
17 
12 
14 
10 
20 
13 
18 
14 
18 
11 
17 
12 
19 
70 
8 
7 
48 

523 
750 
1104 
1100 
874 
945 
677 
877 
965 
1169 
1243 
1307 
1522 
1044 
927 
775 
674 
517 
443 
454 
605 
726 

68 
49 
57 
40 
43 
49 
48 
47 
58 
63 
50 
47 
48 
44 
46 
50 
64 
56 
73 
59 
53 
S3 

9 
8 
14 
11 
14 
17 
16 
13 
11 
12 
11 
11 
11 
16 
17 
16 
13 
10 
12 
11 
11 
12 

2.26 
2.11 
2.28 
2.05 
2.13 
2.05 
2.32 
2.15 
2.07 
2.07 
1.82 
1.73 
1.97 
1.75 
1.91 
1.74 
1.95 
1.98 
2.50 
2.27 
2.09 
2.09 

0.62 
0.57 
0.60 
0.56 
0.57 
0.54 
0.63 
0.65 
0.68 
0.62 
0.53 
0.48 
0.71 
0.50 
0.52 
0.48 
0.60 
0.59 
0.71 
0.75 
0.52 
0.59 

11 
10 
10 
9 
10 
8 
10 
9 
10 
10 
10 
9 
9 
9 
11 
11 
10 
10 
10 
10 
10 
10 

16 
15 
14 
14 
10 
13 
14 
9 
9 
19 
11 
12 
11 
7 
9 
8 
5 
12 
20 
8 
10 
13 

<1 
1 
<1 
<1 
<1 
<1 
1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

1.2 
1.2 
1.3 
0.8 
0.9 
1.2 
1.0 
0.9 
1.1 
1.3 
1.0 
0.7 
0.9 
0.8 
0.8 
0.8 
0.9 
0.8 
1.2 
1.0 
1.0 
1.0 

HWWR094 

w± r- 458 
77 

3.93 
0.40 

1 0 0 
0 1 3 

41 
46 

8 ' 
11 

2 
1 

0.8 
0.8 
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Table 1-F. Whole rock geochemistry of the Home West succession 

Analyte Symbol Li 
Unit Symbol ppm 

Detection Limit 1 
Analysis Method TD-MS 

Ta 
ppm 
0.01 

FUS-MS 

Hf 

ppm 

0.1 

FUS-MS 

Nb Zr 

ppm ppm 

0.2 1 

FUS-MS FUS-MS 

Y 

ppm 

0.5 

FUS-MS 

Ge 

ppm 

0.5 
FUS-MS 

La Ce 

ppm ppm 

0.05 0.05 

FUS-MS FUS-MS 

Pr 

ppm 

0.01 

FUS-MS 

Sample # 

! M P ^ ^ 
SB|E?i'',^iife"--i' 
T!WWR037 6 
HWWR038 12 
HWWR042 g 
HWWR043 7 
HWWR041 13 
HWWR049 3 
HWWR048 12 
HWWR047 3 
HWWR046 12 
HWWR045 s 
HWWR088 14 
HWWR087 18 
HWWR086 10 
HWWR085 10 
HWWR084 9 
HWWR081 10 
HWWR113 10 
HWWR107 14 
liWWKOSB 13 

HWWWS3 3 
iWWRKS "" ' 16 
HWWR056 9 
HWWR0S7 8 
HWWNKff ' 30 
HWWR092 22 
HVWW091 s 
HVJWffiBO 17 
HWWR6W " — • - • " • • ™ • ••- • 
HWWR060 13 
HWWR0S8 17 
HWWM51 u 
HWWRI12 s 
HWWR111 g 
HWWRflSi •" " s"~ " 
HWWR082 17 
HWWR080 8 
HWWR079 21 
HWWR078 18 
HWWR077 13 
HWWR076 13 
HWWR110 8 
HWWR109 11 
HWWR108 8 
HWWR106 12 
HWWR105 10 
HWWR104 15 
HWWR103 13 
HWWR102 12 
HWWR101 15 
HWWR100 12 
HWWR099 9 
HWWR062 4 
HWWR063 9 
HWWR064 6 
HWWR06S 12 
"W.VKJH/̂  • . . ..--.23A 

'Wi^ 

'?*$$?'''• 
;: Soils?'*' 

0.70 
0.61 
0.69 
0.62 
0.70 
0.70 
0.81 
0.67 
0.66 
0.66 
0.65 
0.60 
0.5S 
0.64 
0.58 
0.67 
0.50 
0.61 
0.52 
0.S2 
Q.S0 
0.76 
0.69 
0.82 
0.63 
049 
0.53 
0.48 
0.61 
0.47 
0.67 
0.75 
0 53 
0.59 
0.57 
0.53 
0.58 
0.53 
0.55 
0.52 
0.56 
0.55 
0.53 
0.53 
0.53 
0.51 
0.51 
0.53 
0.53 
0.49 
0.53 
0.52 
0.71 
0.56 
0.53 
0.60 

*'0.61;.-. 

CV--:.?4>v 

'••.:•-i&x 

r- -v.'-as-.'i" 4.1 
4.5 
4.6 
4.2 
4.3 
4.9 
4.6 
5.0 
4.6 
4.3 
5.1 
4.5 
4.6 
4.8 
4.5 
4.1 
3.9 
5.0 
3.B 
4.1 
3.S 
4.5 
4.3 
4.6 
3-2 
4.0 
4.3 
3.1 
4.5 
3.5 
4.8 
4.5 
4.4 
4.5 
4.4 
4.0 
4.2 
4.0 
4.1 
3.9 
4.2 
4.8 
4.4 
4.2 
3.9 
3.6 
4.6 
3.8 
4.0 
3.7 
4.1 
4.1 
4.9 
4.3 
3.9 
4.1 

3J9 

,-.llJ. . .1-70 

• ••... ?,.Xl& • - - . ' 4 2 0 A 

:•••.:rraHs-' ••••JaS;: 
""'•H.9-' ''Hi': 

11.2 197 
11.9 168 
11.7 166 
10.1 153 
11.4 207 
11.3 171 
11.2 170 
11.3 212 
11.4 204 
11.3 152 
11.1 212 
10.3 193 
9.0 179 

10.1 190 
9.6 177 

11.2 168 

8.6 159 
11.8 208 
10.0 173 
8.9 178 
R.O 152 
10.9 171 
10.4 158 
10.8 171 
8.8. 135 
8.4 161 
8.4 169 
8 7 130 
11.0 196 
9.2 158 
11.3 207 
10.6 168 
10.3 179 
10.1 190 
11.0 192 
10.0 177 
10.6 190 
9.6 170 
10.1 181 
9.3 171 
10.4 192 
10.8 205 
10.7 183 
10.8 175 
9.0 161 
8.7 154 
9.9 193 
8.8 156 
9.5 169 
9.0 157 
10.1 174 
10.3 175 
11.0 177 
10.3 183 
9.9 172 
9.9 196 

. 10.3. .156. . 

••• 2 7 2 ••; " • 

\ ..^afe-';.- • 
•'•%&*\y:-\-

:- . fj-*3P?"'. 
• : • : & & " • • 

22.1 
23.9 
24.7 
23.9 
26.2 
28.5 
26.4 
26.0 
28.7 
22.0 
31.3 
31.6 
27.8 
26.8 
26.9 
29.6 
25.2 
28.4 
23.4 
24.3 
24.0 
29.1 
25.9 
29.3 
23.0 
20.6 
26.0 
21.9 
27.3 
20.9 
28.3 
25.5 
25.8 
29.5 
26.6 
24.3 
25.2 
20.3 
27.1 
20.2 
26.7 
30.1 
25.3 
29.4 
23.2 
24.1 
31.3 
24.3 
22.1 
24.1 
25.1 
25.6 
28.8 
27.9 
25.8 
23.0 
.23.7 

BHHKNNI 
mHHHEp^Vii.*.' ••'$i£firv. £f& 
hA/VWR07« s 
HWWR094 9 

Hwyggss1 : •.22; •••• 
HWWRX1&:.. 24 

ilEBWA-' 
0.54 
0.45 

.0,23. 
0.22 

• --^mr'- •. 
4.4 
3.5 

. 2.S 
2.6 

r^m&^vmm? i0.4 :89 
7.3 135 

4.5 . . 9 ? - : -
' 4 . 5 ' ' • • •'•76 " • 

A t f f S H ^ •••• 
21.3 
27.1 

• 3 2 . 0 
' 2 4 : 3 -

0,8 
• , * f t 9 ' . 

.•'.;'ti-.:-

'M-:' "i.i':-
1.3 
1.0 
1.4 
1.1 
0.9 
1.0 
1.3 
1.0 
1.1 
0.9 
1.4 
1.6 
1.5 
1.6 
1.3 
1.5 
1.9 
1.2 
1.8 
2.3 
0.7 
1.8 
1.4 
1.7 
1.3 
1.3 
1.5 
1.2 
1.8 
2.8 
1.4 
1.4 
1.4 
1.7 
1.3 
1.4 
1.3 
1.3 
1.4 
1.5 
1.7 
1.5 
1.3 
1.2 
1.6 
1.6 
1.5 
1.4 
1.5 
1.7 
1.9 
1.8 
1.4 
1.2 
1.3 
1.5 
3.3. 

' • . - * & • • • 

•• ^ r c i * ' * " 

'."fF,-;-:* 
• • ' : B . 9 ' ' • 

1.0 
0.6 

. 2.6. 
3.3 

H-IQ. • -2SJ&0. - . . 
. - . .1*30;. . . , ",3K3&/- •'•"' 

..'v-aSao,"'- ''3Jj|o'* -"" 
•.'• .is^S. . s&rov.: 

' 12140' 243fip. 
6.55 15.00 
8.21 16.50 
9.77 20.70 

11.90 23.10 
13.40 29.50 
13.40 28.50 
12.50 28.80 
9.80 22.20 

13.30 29.00 
8.86 18.80 

12.50 27.60 
15.60 33.20 
13.20 29.00 
12.60 28.00 
12.70 27.20 
12.00 27.60 
11.50 24.70 
15.00 32.20 
8.95 21.70 
10.70 24.40 
11.70 2S.70 
13.80 30.80 
13.10 29.30 
13.00 29.30 
11.70 25.60 
8.62 18.30 
11X0 24.80 
10.90 23.70 
17.70 34.90 
12.10 26.40 
13.80 29.70 
12.60 29.00 
10.60 24.20 
13.80 29.70 
11.90 26.30 
13.30 29.40 
13.70 30.20 
9.59 22.20 
11.60 26.60 
10.50 23.80 
13.50 29.60 
14.00 31.30 
15.30 34.10 
16.20 35.80 
13.20 28.70 
S.43 12.30 
5.78 13.60 
12.80 26.90 
9.27 20.00 
13.60 29.20 
11.60 25.90 
9.22 20.30 

15.10 29.80 
12.70 28.40 
10.40 23.60 
12.50 28.00 
13M . -31*00 

• ^ • • ^ ^ ' • ' ^ ' • ' - ^ ^ t - - ' - " 

••• "'̂ \Si9&-V"- •'-;"^2Ei6^^''/ • 
9.06 20.41) 
7.98 17.10 

.22.90 \ . -47.50-
5.54 '14.6b -

• \ £ S 2 •'• 

3W-L-
,."4I25...'. 

•-"isSs' 
1.95 
2.08 
2.67 
2.88 
3.59 
3.62 
3.29 
2.83 
3.68 
2.40 
3.39 
4.05 
3.42 
3.24 
3.31 
3.14 
3.10 
4.10 
2.91 
3.23 
3.03 
3.50 
3.32 
3.35 
3.33 
2.28 
2.93 
2.83 
4.31 
3.39 
3.77 
3.35 
3.14 
3.61 
3.46 
3.81 
3.96 
2.91 
3.46 
3.10 
3.78 
4.05 
4.47 
4.61 
3.52 
1.61 
1.82 
3.35 
2.49 
3.61 
3.34 
2.71 
3.71 

3.72 
3.05 
3.49 

•4S4-

"TwnV'jri.. 

Hip' 
v3hjS8*-.-" • 

2.6/ 
2.03 

:5.S6 
2.09' 
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Table 1-G. Whole rock geochemistry of the Home West succession 

Analyte Symbol Nd Sm 
Unit Symbol ppm ppm 

Detection Limit 0.05 0.01 

Analysis Method FUS-MS FUS-MS 

ppm 

0.005 

Gd 
ppm 
0.01 

FUS-MS 

Tb 
ppm 
0.01 

FUS-MS 

Dy 
ppm 
0.01 

FUS-MS 

Ho 
ppm 
0.01 

FUS-MS 

Er 
ppm 
0.01 

FUS-MS 

Tm 

ppm 
0.005 

FUS-MS 

Yb 
ppm 
0.01 

FUS-MS 

Sample # 

3v?9< -••m,y 
•-fits 

HWWR037 
HWWR038 
HWWR042 
HWWR043 
HWWR041 
HWWR049 
HWWR048 
HWWR047 
HWWR046 
HWWR045 
HWWR088 
HWWR087 
HWWR086 
HWWR085 
HWWR084 
HWWR081 
HWWR113 
HWWR107 

8.99 
8.77 
11.70 
12.40 
15.30 
15.40 
14.50 
12.10 
1S.30 
10.00 
14.70 
17.30 
14.90 
14.20 
14.40 
13.10 
13.90 
16.50 

2.44 
2.30 
2.86 
3.15 
3.71 
3.73 
3.81 
2.99 
3.82 
2.46 
3.56 
4.10 
3.77 
3.62 
3.3S 
3.36 
3.79 
3.97 

0.662 
0.S19 
0.770 
0.834 
1.010 
0.570 
1.580 
1.010 
0.700 
0.910 
0.986 
1.090 
1.020 
1.170 
0.939 
1.370 
1.720 
1.190 

2.85 
2.42 
3.14 
3.28 
3.97 
3.76 
4.00 
3.33 
3.87 
2.46 
3.29 
3.94 
4.03 
3.68 
3.26 
4.24 
3.28 
4.09 

0.55 
0.49 
0.60 
0.61 
0.65 
0.70 
0.66 
0.61 
0.70 
0.46 
0.65 
0.76 
0.73 
0.68 
0.62 
0.79 
0.60 
0.75 

3.69 
3.36 
4.00 
4.04 
4.12 
4.59 
4.18 
4.04 
4.56 
3.21 
4.50 
4.83 
4.54 
4.37 
3.89 
4.93 
3.91 
4.81 

0.82 
0.77 
0.89 
0.87 
0.91 
0.97 
0.93 
0.89 
0.96 
0.73 
1.01 
1.00 
0.96 
0.93 
0.84 
1.03 
0.83 
1.03 

2.65 
2.54 
2.83 
2.75 
2.85 
3.06 
2.95 
2.82 
2.96 
2.38 
3.31 
3.09 
2.96 
2.95 
2.69 
3.22 
2.65 
3.23 

0.422 
0.420 
0.460 
0.433 
0.453 
0.483 
0.480 
0.449 
0.470 
0.387 
0.S35 
0.S08 
0.470 
0.482 
0.436 
0.517 
0.434 
0.514 

2.90 
2.92 
3.20 
2.95 
3.09 
3.32 
3.26 
3.13 
3.26 
2.63 
3.58 
3.42 
3.08 
3.18 
2.97 
3.46 
2.81 
3.49 

V H ^ 

S U S S E 

HWWR056 
HWWR057 

16.80 
13.90 
14.70 

3.89 
3.60 
3.87 

1.030 
0.994 
0.864 

4.26 
3.84 
4.27 

0.80 
0.70 
0.78 

4.24 
4.42 

0.99 
0.94 
- r -

3.06 
2.85 
3.16 

0.562 
0.459 
0.501 

3.18 
3.09 
3.37 

HWWR060 
HWWR058 

3-26 
2.35 
3.10 
2.90 

1.320 
3.990 
P.875 

3.67 
2 2 9 
3 4 4 

i 2.76 1 3.74 
2.99 
4.04 
3.28 

0.77 
0.69 
0.88 
0.69 

2.65 
2 3 5 
2 21 

17.90 
14.20 
15.70 

4.30 
3.46 
3.73 

1.100 
0.929 
0.863 

4.09 
3.39 
3.94 

0.76 
0.62 
0.77 

4.74 
3.85 
4.84 

0.94 
0.77 
0.95 

2.77 
2.29 
2.90 

0.430 
0.353 
0.448 

2.84 
2.36 
3.05 

HWWR082 
HWWR080 
HWWR079 
HWWR078 
HWWR077 
HWWR076 
HWWR110 
HWWR109 
HWWR108 
HWWR106 
HWWR105 
HWWR104 
HWWR103 
HWWR102 
HWWR101 
HWWR100 
HWWR099 
HWWR062 
HWWR063 
HWWR064 
HWWR065 

5j»5aew B 
14.60 
16.50 
16.80 
12.00 
14.50 
12.90 
15.70 
16.40 
18.10 
18.00 
15.00 
7.16 
7.76 
13.90 
10.80 
15.10 
13.50 
10.80 
15.50 
15.60 
12.90 
15.10 

3.51 
4.06 
4.10 
2.88 
3.64 
3.13 
3.82 
4.09 
4.51 
4.08 
3.73 
1.91 
2.00 
3.32 
2.63 
3.58 
3.44 
2.69 
3.84 
3.72 
3.13 
3.79 

0.980 
0.836 
0.900 
0.610 
0.602 
0.553 
0.837 
0.985 
0.990 
0.884 
0.660 
0.286 
0.326 
0.460 
0.403 
0.666 
0.754 
0.824 
0.723 
0.783 
0.706 
0.69S 

3.63 
4.07 
3.92 
2.86 
4.06 
3.11 
3.98 
4.50 
4.77 
4.40 
3.56 
2.14 
3.16 
3.29 
2.S0 
3.39 
3.62 
3.00 
4.05 
3.98 
3.38 
3.79 

0.71 
0.70 
0.70 
0.55 
0.78 
0.58 
0.76 
0.83 
0.77 
0.84 
0.64 
0.46 
0.71 
0.59 
0.46 
0.57 
0.67 
0.59 
0.75 
0.74 
0.67 
0.63 

4.50 
4.21 
4.27 
3.54 
4.82 
3.63 
4.61 
S.12 
4.38 
5.31 
3.81 
3.20 
5.01 
3.63 
3.02 
3.52 
4.17 
3.84 
4.84 
4.62 
4.21 
3.85 

0.92 
0.83 
0.86 
0.74 
0.94 
0.74 
0.91 
0.98 
0.86 
1.06 
0.77 
0.72 
1.08 
0.76 
0.67 
0.74 
0.83 
0.82 
1.00 
0.96 
0.86 
0.81 

2.83 
2.53 
2.66 
2.32 
2.75 
2.26 
2.71 
2.88 
2.66 
3.09 
2.48 
2.34 
3.32 
2.50 
2.25 
2.38 
2.50 
2.62 
3.04 
2.93 
2.71 
2.50 

0.453 
0.397 
0.427 
0.370 
0.436 
0.357 
0.441 
0.452 
0.423 
0.459 
0.412 
0.375 
0.499 
0.406 
0.396 
0.387 
0.396 
0.419 
0.471 
0.452 
0.423 
0.391 

2.96 
2.75 
2.94 
2.58 
2.92 
2.42 
2.87 
2.99 
2.78 
2.99 
2.78 
2.54 
3.13 
2.69 
2.72 
2.61 
2.67 
2.74 
3.11 
2.95 
2.83 
2.68 

4.2$. 
.336 

2.78 
2.89 

0.54 
0.56 

3.58 
3.81 

0.80 
0.85 

2.60 
T "7-1 

0.443 
0.431 

3.18 
2.81 

HW&RU4' 
24.10 
9.91 

5.86 
2.90 

1.S10 
1.400 

4.99 
3.50 

0.82. 
0.72 

3.11 
2.S4 

0490 
0 387 

1 2 3 
2 4 8 



Table 1-H. Whole rock geochemistry of the Home West succession 
Analyte Symbol Nb/Y 

Unit Symbol 
Detection Limit 

Lu 
ppm 

0.002 

Na20/K2O Zr/Tio2 Zr/Y Y/Tio2 

Analysis Method FUS-MS 

Sample # 

*EE- 1 
0.463 
0.477 
0.526 
0.493 
0.501 
0.543 
0.538 
0.529 
0.521 
0.412 
0.540 
0.512 
0.463 
0.488 
0.447 
0.510 
0.414 
0.550 

64.97 
76.96 
70.22 
74.80 
76.60 
67.02 
64.36 
59.66 
80.10 
71.16 
61.59 
65.55 
62.17 
61.32 
64.97 
63.14 
67.37 
72.23 

94. i 7 
93.43 
86.51 
90.93 
90.98 
91.73 
44.42 
89.39 
88.97 
90.89 
51.48 
36.99 
32.54 
40.11 
42.74 
41.94 
42.46 
64.33 

U.Uf 

0.05 
0.13 
0.09 

0.09 
0.07 

2.20 
0.07 

0.11 
0.08 

0.85 
0.99 
1.10 
0.46 
1.02 
2.11 

1.09 
0.71 

602.45 
509.09 

489.68 
560.44 

678.69 
571.91 

526.32 
629.08 
576.27 
438.04 

552.08 
524.46 
495.84 

492.23 

435.96 
491.23 
459.54 

512.32 

8.91 

7.03 
6.72 

6.40 
7.90 
6.00 
6.44 

8.15 
7.11 

6.91 
6.77 

6.11 
6.44 

7.09 
6.58 
5.68 

6.31 
7.32 

67.58 
72.42 
72.86 
87.55 
85.90 
95.32 
81.73 
77.15 
81.07 
63.40 
81.51 
85.87 
77.01 
69.43 
66.26 
86.55 
72.83 
69.95 

0.51 
0.50 
0.47 
0.42 
0.44 
0.40 
0.42 
0.43 
0.40 
0.51 
0.35 
0.33 
0.32 
0.38 
0.36 
0.38 
0.34 
0.42 

70.59K 
5 9 . 0 3 ' HHH 

nnn? 

HWWRD55 
HWWR056 
HWWR057 

0.518 
0.504 
0.543 

60.88 
54.29 
52.59 

27.67 
22.06 
25.86 

2.30 
4.55 
4.00 

406.18 

378.90 

409.09 

5.88 
6.10 
5.84 

69.12 
62.11 
70.10 

0.37 
0.40 
0.37 

HWWR060 
HWWR0S8 

33:77 

! 64.52 
i 35.32 

0.3S 
0.41 
0.32 
0.40 

0.452 
0.386 
0.501 

81.16 
83.55 
73.05 

64.26 
33.57 
57.71 

0.30 
1.54 
0.66 

507.77 
445.07 
507.35 

7.18 
7.56 
7.31 

70.73 
58.87 
69.36 

0.40 
0.44 
0.40 

HWWR082 
HWWR080 
HWWR079 
HWWR078 
HWWR077 
HWWR076 
HWWR110 
HWWR109 
HWWR108 
HWWR106 
HWWR105 
HWWR104 
HWWR103 
HWWR102 
HWWR101 
HWWR100 
HWWR099 
HWWR062 
HWWR063 
HWWR064 
HWWR06S 

nnm 
SSSKSlSSE 6.59} 

4*8p*wl 
0.457 
0.445 
0.463 
0.415 
0.456 
0.383 
0.460 
0.496 
0.442 
0.462 
0.421 
0.392 
0.473 
0.388 
0.403 
0.393 
0.436 
0.435 
0.510 
0.474 
0.456 
0.448 

75.36 
85.26 
83.44 
86.00 
88.18 
84.49 
84.41 
84.62 
82.64 
81.63 
81.89 
85.08 
85.37 
83.28 
83.21 
84.32 
83.08 
84.18 
76.54 
79.17 
81.22 
76.30 

90.51 
89.34 
86.54 
92.26 
92.03 
86.46 
89.29 
91.27 
92.82 
88.84 
93.97 
92.70 
90.22 
93.52 
94.08 
93.16 
92.63 
92.89 
88.89 
85.95 
89.16 
94.20 

0.09 
0.10 
0.11 
0.12 
0.09 
0.12 
0.11 
0.07 
0.06 
0.06 
0.05 
0.08 
0.13 
0.06 
0.06 
0.08 
0.07 
0.07 
0.07 
0.13 
0.10 
0.0S 

471.74 
452.69 
472.64 
437.02 
455.92 
487.18 
484.85 
585.71 
475.32 
456.92 
410.71 
402.09 
523.04 
425.07 
418.32 
380.15 
439.39 
464.19 
451.53 
458.65 
426.80 
478.05 

7.22 
7.28 
7.54 
8.37 
6.68 
8.47 
7.19 
6.81 
7.23 
5.95 
6.94 
6.39 
6.17 
6.42 
7.65 
6.51 
6.93 
6.84 
6.15 
6.56 
6.67 
8.52 

65.36 
62.15 
62.69 
52.19 
68.26 
57.55 
67.42 
86.00 
65.71 
76.76 
59.18 
62.92 
84.82 
66.21 
54.70 
58.35 
63.38 
67.90 
73.47 
69.92 
64.02 
56.10 

0.41 
0.41 
0.42 
0.47 
0.37 
0.46 
0.39 
0.36 
0.42 
0.37 
0.39 
0.36 
0.32 
0.36 
0.43 
0.37 
0.40 
0.40 
0.38 
0.37 
0.38 
0.43 



Table 1 Footnote 
*Least altered rhyolite 

HWWS = (Home West Whole Rock) 

CCPI = 100 (Fe203(Total) + MgO)/(MgO + K20 + FeO + Na20) 
Al = 100 (K20 + MgO)/(MgO + K20 + CaO + Na20) 

Fades 
Rhy2 = 
XRhy = 

XRhy (Base) = 
AmygBr (top) = 

AmygBr (Base) = 
QRhyBr = 

LBr = 
WcBr = 

Rhyl (Base) = 
CrBr = 

Mafic intrusive = 

Aphyric coherent rhyolite (top of succession) 
Xenolith-bearing rhyolite 
Xenolith-bearing rhyolite (base of succession) 
Amygdular clast bearing breccia (top of succession) 
Amygdular clast bearing breccia (base of succession) 
Quartz phyric rhyolite clast breccia 
Lithic clast dominated breccia and sandstone 
Wispy clast-rich breccia 
Aphyric coherent rhyolite (base of succession) 
Clast-rotated monomictic breccia 
Mafic intrusive 

Analysis performed by Actlabs 
Analytical Methods: 

INAA = 
FUS-ICP = 

IR = 
COUL = 
FA-AA = 

FUS-MS = 
TD-MS = 
FIMS = 

NP-MS= 

Instrumental neutron activation anaysis 
Fusion followed by ICP-ES 
Infrared 
Coulometry 
Fire assay followed by atomic absorption spectrometry 
Fusion followed by ICP-MS 
Four-acid digestion followed by ICP-MS 
Cold vapor atomic absrption spectrometry 
Nitric acid and peroxide digestion followed by ICP-MS 
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Table 2. Selected geochemical data from the vicinity of the Home mine 

Location 

Sample no. 
Alteration 
Level 

Al 
CCPI 

Na20/K2O 

Zr/Tio2 
Zr/Y 

Y/Ti02 

Nb/Y 

Si02 

Ti02 

Al203 

Fe203(T) 

MnO 
MgO 
CaO 
Na20 

K20 

P205 

Rb 
Sr 
Zr 
Nb 
Y 

Least altered rhyolite 

Home 

N9747 

Fresh 

27 

26.42 

59.03 

5.00 

1026.67 

5.70 

180.00 

0.22 

79.30 

0.15 

10.15 

4.83 

0.08 

0.79 

0.76 

3.25 

0.65 

0.02 

16 

51 

154 

6 

27 

Home 

N87-22 

Fresh 

65 

48.69 

71.99 

62.67 

313.21 

2.91 

107.55 

0.26 

61.33 

0.53 

16.81 

8.87 

0.15 

5.86 

0.63 

5.64 

0.09 

0.08 

5 

31 

166 

15 

57 

Quemont 

N87-11 

Fresh 

27 

34.30 

64.94 

9.68 

987.50 

5.39 

183.33 

0.59 

76.59 

0.24 

11.25 

5.88 

0.11 

1.64 

0.19 

3.68 

0.38 

0.03 

8 

24 

237 

26 

44 

Home West 

HWWR044 

Fresh 

S-572,151 m 

16.32 

38.77 

6.03 

531.35 

5.77 

92.08 

0.43 

72.70 

0.303 

12.50 

2.74 

0.201 

0.73 

3.04 

4.70 

0.78 

0.05 

27 

59 

161 

11.9 

27.9 

Altered rhyolite 

Home 

N87-17 

Qtz-Ser 

9 

88.78 

52.59 

0.15 

860.00 

7.82 

110.00 

0.73 

80.17 

0.20 

12.47 

3.21 

0.01 

0.54 

0.00 

0.44 

2.94 

0.02 

Nd 

26 

172 

16 

22 

Home 

N87-18 

Qtz-Ser 

49 

41.44 

80.59 

0.74 

674.07 

7.28 

92.59 

0.52 

75.58 

0.27 

13.14 

5.46 

0.48 

1.06 

2.10 

0.67 

0.90 

0.04 

Nd 

37 

182 

13 

25 

Home 

N87-19 

Qtz-Ser 

49 

46.68 

76.73 

1.33 

486.11 

7.00 

69.44 

0.52 

70.46 

0.36 

13.08 

9.53 

0.34 

1.45 

1.39 

1.90 

1.43 

0.06 

Nd 

53 

175 

13 

25 

Home 

N87-25 

Qtz-Ser 

65 

35.50 

69.03 

1.06 

391.67 

6.48 

60.42 

0.52 

70.10 

0.48 

14.17 

5.28 

0.05 

1.92 

4.68 

1.66 

1.57 

0.09 

Nd 

97 

188 

15 

29 

Home 

N87-28 

Qtz-Ser 

15 

99.37 

86.60 

0.00 

715.38 

5.47 

130.77 

0.50 

75.09 

0.26 

11.05 

8.77 

0.03 

2.93 

0.03 

0.00 

1.81 

0.03 

Nd 

15 

186 

17 

34 

Home 

N87-37 

Chi 

2 

84.85 

72.99 

0.17 

548.39 

8.50 

64.52 

0.60 

75.56 

0.31 

11.05 

9.10 

0.00 

0.36 

0.10 

0.50 

3.00 

0.03 

Nd 

24 

170 

12 

20 

Home 

N422-150 

Chi 

6 

96.50 

94.63 

0.00 

394.59 

9.13 

43.24 

0.56 

31.42 

0.74 

26.80 

27.85 

0.18 

10.25 

0.45 

O.OO 

2.16 

0.16 

53 

21 

292 

18 

32 

Modified from MacLean and Hoy (1991) 



Q
<8 

s?
 t

c 
s

 
n>

 
-i

 
0
 

>
 

O
 

M
 

e
n

 
(D

 
O

 
n

 
r>

 2
 P

 6
 

f
l

f
f

l
z

m
n

w
S

f
E

H
<

r 
fD

 
•

" 
3

<
 

?
» 

i
r

>
>

N
n

i
w

Q
N

n
-

o
i

u
l

S
 

p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
p
 

U
W

W
W

W
N

I
N

I
W

S
l

k
l

'
p

P
H

'
K

P
H

i
-

'
i

-
'

M
i

-
" 

U
1

^
W

N
O

0
0

U
1

U
1

M
P

M
J

I
V

I
t

>
>

^
^

W
P

H
 

2
§

§ 
P

 
ID

 
ID

 
S

 
ID

 

O
 

IX
) 

O
 

o
o
o
o
o
o
o
o
o
o
a
o
P
 

b
b
b
b
b
b
b
b
b
b
b
b
g
 

U
I

P
B

O
I

W
W

N
I

W
P

V
J

N
J

M
1

0 

o
o
o
o
o
o
o
o
o
o
o
o
 

i
s

i
p

b
b

b
b

b
o

b
b

o
' 

o
o
o
o
o
o
o
o
o
o
o
 

m
u

i
w

w
u

i
M

K
j

i
O

j
M

 
O

N
J

O
O

t
n

N
J

O
l

O
O

N
J

O
*

. 

73
 

o 0
) 

0
) cr
 

re
 

U
) 

n o re
_
 

r+
 

o
' 

re
 

re
 

re
 

3 T
O

 

o 3
" re
 

-̂
 

re
_
 

re
 

3
 

re
 

3 r+
 

l/>
 

or
 

•<
 

in
 

0
1 3
 

-D
_
 

re
 

a>
 

X
 

o 3 re
 

a
a

-
<

o
<

c 
W

O
O

 
01

 
C

T
3
 

'-
I 

E
 

ra
 

y
 

=
 

0
 

3
O

T
Q

.3
 

3 ro
 

re
 

a.
 

o
o

o
o

o
o

o
o

o
o

o
P

P
P

P
P

P
P

P
P

P
 

w
p

b
b

b
b

b
b

b
b

b
S

9
S

2
S

8 
2

K
£

b
l 

m
o

o
^

w
w

to
v

lo
E

v
jw

o
E

p
u

io
o

io
p

N
W

H
 

3 II V
I 

I 1
 



150 

Table 4. Trace e l emen t ratios for H o m e West lithofacies 

CCPI 

a 

Al 

a 

Na20/K20 

a 

Zr/Ti02 

a 

Zr/Y 

a 

Y/Ti02 

a 

NbA 

a 

Rhy2* 

42.36 

4.18 

17.18 

1.27 

5.17 

1.25 

456.35 

53.16 

6.57 

0.66 

103.75 

11.58 

0.39 

0.03 

XRhy 

68.01 

6.09 

67.44 

24.87 

0.63 

0.41 

530.31 

64.75 

6.88 

0.80 

77.47 

8.75 

0.41 

0.06 

XRhy 

(Base) 

66.99 

6.90 

52.16 

30.08 

0.53 

0.41 

318.61 

49.12 

7.02 

0.59 

45.69 

8.33 

0.38 

0.05 

AmygBr 

(top) 

55.92 

4.38 

25.20 

2.87 

3.62 

1.17 

398.05 

16.65 

5.94 

0.14 

67.11 

4.36 

0.38 

0.02 

AmygBr 

(Base) 

71.48 

16.18 

49.45 

25.40 

0.77 

0.62 

293.38 

107.58 

6.53 

0.90 

44.48 

14.14 

0.38 

0.04 

QRhyBr 

79.26 

5.50 

51.85 

16.16 

0.83 

0.64 

486.73 

36.08 

7.35 

0.19 

66.32 

6.49 

0.41 

0.02 

LBr 

73.61 

7.42 

72.88 

30.63 

0.34 

0.47 

464.82 

84.13 

6.66 

0.26 

69.80 

12.09 

0.41 

0.04 

WcBr 

83.02 

3.02 

90.94 

2.58 

0.09 

0.03 

457.18 

43.18 

7.02 

0.73 

65.69 

8.70 

0.40 

0.04 

Rhyl 

(Base) 

73.06 

7.34 

85.77 

7.83 

0.17 

0.24 

456.35 

53.16 

6.61 

0.73 

69.49 

9.20 

0.37 

0.04 

CrBr 

84.21 

6.86 

87.17 

0.81 

0.11 

0.02 

437.01 

21.41 

6.93 

2.75 

67.82 

23.85 

0.38 

0.15 

Mafic 

int 

93.87 

8.24 

41.84 

1.80 

9.77 

6.74 

100.54 

43.94 

3.08 

0.07 

32.82 

15.00 

0.16 

0.03 

CCP! = 100 (Fe203(Total) + MgO)/(MgO + K20 + FeO + Na20) 

Al = 100 (K20 + MgO)/(MgO + K20 + CaO + Na20) 

Fades 

Rhy2 = 

XRhy = 

XRhy (Base) = 

AmygBr (top) = 

AmygBr (Base) = 

QRhyBr = 

LBr = 

WcBr = 

Rhyl(Base)= 

CrBr = 

Mafic int = 

Aphyric coherent rhyolite (top of succession) 

Xenolith-bearing rhyolite 

Xenolith-bearing rhyolite (base of succession) 

Amygdular clast bearing breccia (top of succession) 

Amygdular clast bearing breccia (base of succession) 

Quartz phyric rhyolite clast breccia 

Lithic clast dominated breccia and sandstone 

Wispy clast-rich breccia 

Aphyric coherent rhyolite (base of succession) 

Clast-rotated monomictic breccia 

Mafic intrusive 
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